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ABSTRACT 
The photographic magnitudes of 2354 stars were determined by means of extra-focal 


images and an absolute scale. 
The zero point was determined from the stars from the Potsdam Photometric Durch- 


musterung on each plate. 
Probable errors for 532 stars were found and classified in various ways. 
Color indices were found from these magnitudes and those of the H.R. 


Professor J. A. Parkhurst in ‘“The Yerkes Actinometry’” gave a- 
catalogue of the stars of the Potsdam Photometric Durchmusterung? in 
the zone +90° to + 73° declination, down to magnitude 7.5, for which 
he had determined the photographic and photovisual magnitudes 
and the spectral types. It seemed desirable to Professor E. B. Frost, 
director of the Yerkes Observatory, that this work be continued. Ac- 
cordingly, he sought a grant for this purpose from the Rosenwald 
Fund of the University of Chicago, which was very kindly given. 
The writer came to the Yerkes Observatory in June, 1928, and in 
July of that year began the systematic photographing and reducing 
which has resulted in the accompanying catalogue. It was decided 
to lower the limit of brightness of the stars included to 8™25, and to 
concentrate on photographic magnitudes. Therefore this catalogue 
contains the photographic magnitudes of stars down to 8™25, and 
from +75° to +60° declination. 

t Astrophysical Journal, 36, 169, 1912. 

2 Publicationen des Astrophysicalischen Observatoriums zu Potsdam, 17, 1907. 
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The instrument used is the Zeiss 14.5-cm doublet of 81-cm focal 
length made of UV glass, which is particularly transparent to the 
near ultra-violet. The useful field of the instrument is 6°4. Plates 
were taken in the same manner in which Parkhurst took them, 
6 mm inside the focus for photographic light, where the images are a 
little over a millimeter in diameter, and of a remarkably uniform 
density, as may be seen from Plate II. About tooo plates were 
taken for this zone: 925 by the writer, 50 by R. G. Barton, and 
25 by A. W. Recht. The plates used were Eastman 4o’s and the 
usual exposure time was twenty-five minutes. The plates were 
developed in Eastman D-11 developer for six minutes at 20° C. 
The fields were centered at +73°, +71°, +69°, +67°, +65°, +62°, 
and +59° declination, and every twenty minutes in right ascension. 
The average number of plates upon which each star appeared was 6. 
The plates were taken as nearly as possible at the altitude of the pole. 

The plates were measured in the Hartmann microphotometer, 
one setting being made on each image. It was found that this instru- 
ment gave much more accurate results when both the plate and the 
wedge were enough out of focus in the same direction so that the 
grain of neither showed. At the beginning of the work more than 
one setting was made on each image, but when the observer ac- 
quired some skill it was found that the settings repeated themselves 
so uniformly that all but one were eliminated. 


ZERO POINT AND SCALE 
On each plate there were several stars from the Potsdam Photo- 
metric Durchmusterung, whose spectra, from the Henry Draper Cata- 
logue, were between Bs and As. The Potsdam visual magnitudes 
of all such stars on a plate were corrected for color index to Ao 
according to the following table derived from the work of E. S. 
King.’ 











Sp. Corr | Sp. Corr. 
| _ 
Ree atewls herds 308 | —o20 | PO a 5.0 o"'00 
BBs 5 02" | OF SA is: | + .08 
se eieics —0.04 a ; 11 
| eae | “=FeLzo 





* Harvard Annals, 59, 157, 1912. 





PLATE II 
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EXTRA-FOCAL PLATE SHOWING STAR IMAGES AND SENSITOMETER DISKS 


The three fainter sensitometer areas were lost in reproduction 
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The mean of these corrected magnitudes was then taken and a 
further correction of —o™28 was applied to change from the zero 
point of the Potsdam scale to that of the international scale. The 
resulting magnitude gave the zero point for the plate in question. 
This calculation was made for each plate. The number of such so- 
called standard stars averaged 6.2 per plate, the maximum number 
being 22 and the minimum 1. These stars are designated by S in 
the column of ‘‘Remarks”’ of the catalogue. 

After each plate was exposed in the telescope and before it was 
developed, it was exposed in a sensitometer which impressed on it 
areas of standard intensity. The sensitometer consists of a metal 
plate containing fourteen holes of accurately known size, the aper- 
tures decreasing in size progressively from one end to the other. This 
plate is illuminated by an electric lamp shining through several 
pieces of opal glass, so that the illumination is uniform over the whole 
area. Several inches from the first plate is another metal plate with 
fourteen holes of 4.5-mm diameter whose centers correspond with the 
centers of the holes in the first plate. Between the two plates are 
cells containing diaphragms which reduce internal reflections. The 
photographic plate is placed in contact with the metal plate having 
the uniform holes, and the light is turned on for a sufficient length - 
of time to cause the formation of images of a suitable density for 
measuring. The relative density of each image will depend solely 
upon the area of the original hole, and as these areas are accurately 
known, the series of sensitometer images forms a completely inde- 
pendent scale except for local variations in the emulsion of the indi- 
vidual photographic plate (see Plate II). 


REDUCTION OF PLATES 

When the plates are measured in the Hartmann microphotometer, 
the sensitometer images are measured in exactly the same way as 
those of the stars. It is then possible to plot the scale readings against 
values of the relative magnitudes of the sensitometer images and to 
draw a smooth curve through the points. The relative magnitude 
of each star on the plate is then read from this curve by means of the 
microphotometer setting, and the zero point of the plate determined 
as explained above. Thus each plate by itself is an independent 
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determination, having its own scale and zero point without reference 
to any other plate. The wedge simply forms a link between the 
images of the stars and the sensitometer disks; thus its “constant” 
is entirely unimportant. 
CORRECTIONS 

1. Correction to the center of the plate—A series of equal exposures 
of the same star at varying distances from the center of a plate was 
made, and from the differences in their opacity corrections to the 
center of the plate were found as follows: 





Distance from the Corr, Distance from the Gore 
Center in Degrees Center in Degrees ’ 

7 RS eR ret a oO ERT oMr4 
I SS Sons tc cicae dusts .03 lI nce ewe .22 
BeBe a ltd aloo ctuincane ats 0.08 CE Pe .30 
PRIS slerdana Mie a, nto 0.34 




















Stars farther than 3°2 from the center were not measured. These 
corrections were confirmed by the measures of stars appearing on 
more than one plate. 

No correction for sky fog on the plates was found necessary, as 
the sensitometer images were superimposed on this fog in exactly 
the same manner as were the star images, so that both were equally 
affected. Local variations in density of the background, owing to 
non-uniformity of the emulsion of the plate, were usually found too 
small to be measured. 

2. Correction for atmospheric absor ption.—The only correction for 
atmospheric absorption necessary is a very small one to reduce 
each star to the center of the plate. For this the values of C. Wirz’ 
were used. Since the magnitudes of the Potsdam stars used as 
standards are reduced to the zenith already, magnitudes derived 
from them will need no further correction for absorption.’ 


WEIGHTS IN FINAL CATALOGUE 
The individual determinations of the magnitudes of each star 
were weighted according to the distance of the image from the center 
of the plate. This was done because of the progressive loss of uni- 


* Astronomische Nachrichten, 154, 349, 1900. 


2For Parkhurst’s color corrections for this instrument see this Journal, 36, 181, 
Igt2. 

































YERKES ACTINOMETRY, II. +75° TO +60° 129 


formity of the images at increasing distances from the center. The 
weights were assigned as follows: 











| 
Distance from Center | Weight | Distance from Center Weight 
ORB ido Ses os 6 Ry ey ee eae | 3 
Sh renee | 5 gy) eee 2 
yA) 17 Re Ra | 4 I oC te Sears I 








The weighted mean of the individual determinations is the magni- 
tude in the catalogue. No star is included in the catalogue unless 
it was measured on at least two plates. 


ACCURACY OF RESULTS 
The probable errors were determined for 532 stars chosen at 
random from the total number. The mean for all of them is +0.033. 
The number of plates on which each star appeared varied from 
2 to 14, the average being 5.9. Probable errors classified according 
to the number of plates a are as follows: 











No. il #3 | 4 y 5 6 | 7 | 8 | 9 


Wels Os oc vars )-049 ie 039 [038 038 |: 036 036 | 08 034 |.021 ad is 














Probabie ¢ errors s classified kareena to mae: 








ial: >5.0 5.0-5.55.5-6.06.0-6.56.5-7.07.0-7.57.5-8.08.0-8.58.5 and 














fainter 
P.B:t0...| O44 .o16 .024 ,023 .023 .029 .035 .033 .036 
No. of stars 12 4 8 16 20 36 100 180 156 





Leaving out the groups brighter than 5.0 and fainter than 8.5 re- 
duces the mean probable error to +0.032, which is identical with 
that obtained by Parkhurst. 

The spectrum of each star is taken from the Henry Draper Cata- 
logue, and the probable errors classified according to spectral type 
are as follows: 
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It is interesting to note the decided increase in probable error for 
the red stars. This may be due to the fact, found by J. Stebbins,' 
that there is a large number of irregular variables of small range 
among these stars. 

By combining the photographic magnitudes of this catalogue with 
the visual magnitudes of the H.R. color indices may be found. Such 
color indices, of course, will combine the accidental and scale errors 
of both catalogues as well as the errors of spectral classification, and 
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Fic. 1.—Color indices and spectral type 


so would be expected to have a rather large scattering. The scatter- 
ing actually found, however, is much larger than can be accounted 
for by this means, and leads to the conclusion, found recently by 
F. E. Ross and R. S. Zug,’ that the relation between color index 
and spectral type is at best an approximate one. 

The table on page 131 shows the mean color index, Yerkes—H.R., 
for each spectral type. 

Figure 1 shows the scattering which is found. The stars plotted 
are those from zero to three hours, and from twelve to fifteen hours 
of right ascension. The size of the circle representing each star is ap- 


* Publications of the Washburn Observatory, 15, Part 3, 139, 1930. 
2 Astronomische Nachrichten, 239, 289, 1930. 
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proximately equal to the probable error of the photographic magni- 
tude. 

At this writing 8/10 of the plates necessary for the continuation 
of this work from +60° to +45° have been obtained, and the re- 
ductions are in progress. 














| * Poe. bog) (i eee 
Be ee +o.1 | —O0.5 | ~0.33 | —0.10 | —6.03 | —0.01 
Pie s.sse sie .00 | + .03 | +0.06 | + .10]........ icksn eed 
aes thee Loa at OE Ge Eicken | $0) POE bee - snes 
G | Pate ater 3 7 eh Pee? RE 
| eS i B00 |} 43230 base sk i os oes | Ce eee ee ge © 
lf Mb 
sonal | ie 
Ma +1.55 ‘See ny Co Co Ce 


I wish to thank Professor Edwin B. Frost for his kind assistance 
at all stages of this work. I am particularly indebted to my wife for 
much valuable assistance in computation and in preparing the tables. 


YERKES OBSERVATORY 
January 26, 1931 
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CATALOGUE OF ZONE+75° TO +60° 
































B.D. No. R.A. 1900 | Dec. 1900 | i — me, | No. Pl. Remarks 
| | 
of a oh oM: | 68°19’ | 6.98 | Bo 7.01 ,7 |S 
62 2362....... © 0.9] 6307 |...... B 7.20 3 
65 2001.. oO 229 ORE Ts cietars Fo 8.33 2 
71 1250.. “<1. Ss oe eee A3 8.47 | 11 
72 I140.. 0 3:0 Le a eer F2 8.07 9 
| 
70 I o 2.8 GOA. Wisd.c Ao 8.35 9 
62 “ear ey © 3.3| 6239 | 6.59 | Gs 7.36 6 | 
73 2 © 3.4] 73 39 | 7.42 | Ao 7-39 9 |S 
64 Oo 3.9 64 32 7.02 | Ko 7.90 7 
64 BA veg a O “407 | +05 11 7.95 | Ao 7.80 7 
63 ae 0 4.0 GAOe Vows ee Ko 9.33 5 
73 Melcciues eo $0 73 50 7.10 | Ko 8.20 8 
bk cra. °o 6.5 65 34 7.15 | Ao 7.25 5 S 
67 S204 oe o 6.8 ty ae ae Oe ae A2 8.46 4 
67 ee vo ee coc al ey Jc 7 an F5 8.50 6 
61 16 oO 70 61 29 6.59 | Ao 6.59 5 S 
67 7 o 8.2 oy 2 an (ee Fo 8.47 8 
i. aoe o 8.4 64 18 7.92 | Go 8.11 7 
65 21 °o 8.9 ae 2 re A3 8.00 4 
59 «16 © 8.9] 60 10 | 7.76 | Ao 8.08 5 
63: 55 ° 9.4 64 00 | ae oe \2 8.10 6 
60 «16 © 10.6 60 27 | 6.62 | G5 7.13 5 
62 38 o 11.6 RIGO iicoe acs \o 63 5 
60 21 0 11.6 | 6059 | 5.80] Gs | 6.51 6 
75 6 o 11.8 75 ae .57 | Ao 81 4 
GF Osu. O8S0-| 46226 JP cadss Ao 8.10 5 Var.? 
oq. ete.. Oo 12.6 99.24 | 9.50 | A3 | 7.66 10 S 
75 'p o 12.8 75 43 | 7.12 | Bo 7.20 4 | S 
60: 95. 0. 12;9 OGIO [oso ore Bo Ae 6 
Gr. <32. Oo 13.2 61 39 (ee Sau eS 8.23 6 
GO ake. ot 033.2 66 45 7.93 | Ao 7.83 8 S 
62 28... 23:5 62 44 7.58 | Fo GF 5 
O0- OBE. be > © 13.7 | 72 34 | 7-34| Ko | 8.37 9 
a. re © 14.6 “iy eee. A] pee B2 : ee, 6 
< a? ae o 14.8 68 18 7.64 | F2 74 8 
66 - tb. <.15.. 2] OTE es 7 dala (ga G5 8.37 "A 
G2° S68....2.. © 15.4 Oe wate ws Go 8.58 2 
eek (ee © 16.2 67 16 6.74 | Ko 7.49 9 
ca & (raed o 16.2 OE hs viscous F8 7.42 6 
PO! HEO Soe os 3k o 16.3 ROAD Weve cea \2 8.45 10 
74 Mare Gee a eae. Vat pat 5 8.94 5 
BO | 39.5. 5. | ORTON 79 57 | 7,98 |-K2 9.30 3 
OE. GER. s.52 003) OPO: | 1GE48 1. cats B3 7.91 5 
OE « 2602.63.) COREA ee 6 Gian eee B3 7.09 5 
G4. 46e5.6<..| “Ora7d 64 48 | 7.39 | Fo 8.07 7 
































CATALOGUE—Continued 
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Mag. | No. P| Remarks 
8.31 5 
6.75 7 
8.31 4 
5-43 5 
6.82 II 
7-44| 10 |S 
8.24 5 
9.95 5 
7.83 5 
7.40 2 
9.24 4 
7.08 8 S 
8.30 9 
7.00 5 
7,92 10 
8.13 5 
6.18 8 2 
8.06 10 
8.13 9 
6.55 10 S 
8.55 4 
7.56 4 
6.41 10 S 
7.30 10 S 
7-79 3 
8.42 4 
9.04 4 
8.41 8 
8.03 3 
| 8.25 7 
8.37 8 
| 6.96 9 
7-90 5 
"7.23 10 S 
7-34 8 
8.38 6 
6.95 8 
8.19 7 
7.58 5 2 
7.61 5 
7.64 8 
8.26 8 
8.05 10 
7.16 8 
6.14 5 S 


| 
B.D. No | R.A. 1900 Dec. 1900 Mag. | Sp. | 
aa Sorenees ohr8™ | 65°39’ | 8.40 | Fo | 
60 45.. 0 18.4 | 60 23 | 6:75 | Fa. | 
Gz -38.. o 18.6 63 45 | ene as Bo 
Gf GOe.cs. 2. © 19.3 61.17 | §.39 | Bo 
/: ae: Serer © 20.1 71 15 | 6.94 | B2 
ae See 0.20;3.| O@:S0: | 7.95 | Bo 
63-52. O- 25:65) O25 42" fod. Ao 
a4 - IA. ; © 23.9 yo? | ae ee eee | Ko 
61 94.. O:24-6u| GUSE Tones: | Ko 
ON Se ee 7 ae al eee | A2 
ee 50. © 24.4 CR a oe | Ao 
6s. . §3.. © 24.6 64 12 7.16 | Ao 
64 52. O 24.7 2 a | B 
Bee 1OE soccer, O 25.1 61 48 way | B3 
OS 20we en ins O 25.2 69 14 7.41 | F8 
= See o 25.2 | 63 31 |...... | F8 | 
Gee. Oi es © 25.7 65 58 | 6.14 | Bs | 
eee © 26.2| 67 27 |...... | Fo | 
66 35.. © 26.3] 6636 |...... | B8 
Clee) ee © 27.4 70 25 | 6.36 Ao | 
| | | 
} | | 
O4  B6secen cb Olay owe eee | Ao | 
59 -76.......| 0 27.9] 6000 | 7.66] Bo | 
CESS (ae © 28.6] 66 12 | 6.42 | Bo | 
Gb 30......-| @ 2a 66 57 | 7.gr 1 AS | 
OY 80%. osc: o 28.8] 62 22 | 7.51 | Fs | 
| 
68 35. 40.45) 60084: Pose. | Bo | 
74 «222.. CM) FM bees | Gs | 
68 =38.. oO 30.6 a? a en | Ge. | 
62° 316:. © 30.6 | 62 40 | ened | Ao 
Oe “26s. os © 30.7 70 OL 8.26 | F8 
Oe. SF. o 30.8 a al Fo 
i ee © 31.6 72°25 7.06 | B3 
a ae © 34.1 62 41 7.70 | Fs 
69 32.. © 34.3 70 10 7.17 | Ao 
65 81.. © 35.6 | “65 19 7-10 | FS | 
CO 53. ok, ay ny ee a Fo 
65 &3.. © 36.1 65 36 §.92 | Gs 
72 46... oO 36.4 eS ae Bee Lecce | Bo 
63 81. © 36.9] 63 45 | 7.40 | Bs 
61 152 w.99.01 Gt 46° i... 0 | Ao | 
70 43 © 37.8| 7017 | 6.49| Ko | 
66 55.. © 38.4 WOGPAe Poe cara | F8 | 
ee © 38.5 ae ae pane | Ao | 
66 =58.. o 38.7 | 66 37 | 6.85) F8 | 
74 «27.. © 39.2 | 74 26 | 5.59 | Az | 
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CATALOGUE—Continued 




















B.D. No. | R.A. 1900 | Dec. 1900 ea — Eg. No. Pl Remarks 
OL S868... <2: | oh3gm2 | 61°59’ | 6.84 | Ko 7.99 5 
Of Fee. ck ass] MOusOre | JOR RF fe cca Go 7.99 9 
Sa” ae | © 40.3 68 47 6.42 | F2 6.81 8 
Se 1 © 40.5 ee, | (Pe Ko 8.85 5 
75 naiseaher: © 41.1 76 00 | 8.47 | Ao 8.48 3 
CA BOiseccd ; (Og 2 74 18 5-39 | B8 5.67 5 
a: ee. | o.41.6 72 08 6.04 | Ko 7.08 IO 
64 82.. © 42.2 64 34 7.00 | G5 7.68 4 
67 41. © 43.0 es scare B8 7.90 9 
69 45 O 43.2 69 54 7.99 | Ko 8.30 8 
72 «42. © 43.4 T3102 $i. 355 Ao 8.83 4 
Oe 16d... © 43.6 71 21 7.01 | Bo 6.77 8 
7Oo §3..- © 43.7 | 70 38 | 7.39 | Bo 7-45 9 
O§-. Bgus...% © 43:7 | 6433 |-..... As 7-93 7 
OF “285.6 .s) eee 62 16 AS 8.12 6 
Os) PROTs65 kool SONS aa Gis os A2 8.08 6 
ae .| © 45.3 BG t20 Neon. A2 7.83 8 
61 178.......| © 45.3 61 16 6.36 | K2 8.09 4 
62 160.. .| © 45.4 63 14 7.06 | B3 ee 6 
Oa =<; ae ae | 0 45.8] 71 06 | 8.00 | G5 8.82 4 
68 57 | © 40.4 68 20 +.b2 | Ag 7.25 8 
65 103. | 0 46.4 65 21 8.33 | A2 8.02 8 
25° se... 0 46.5 | 73 46 | 7.56 | As 7.82 7 
69 50... ° 46.9 69 25 7.36 | Mb | 8.39 2 
63 105.. 0 46.9 | 63 25 7.26 | Mb. | 7.87 6 
60 124.. © 47.1 60 34 4.93 | F8 5.62 4 
aa ) oe OAT <3 ch ae) ak eee Ao 9.00 4 
Ce. Oe © 47.5 60 08 7.81 | A2 7.60 4 
65 106 | © 47.9 65 54 7.06 | Fo 7.2 8 
60 130 | @40:0 | Go'08 |... Bo 8.16 4 
a. 0 ee © 49.1 64 O1 7.54 | A3 o.8e 5 
6S. 270... GA5050 | 105453" {leek cis Ao 7.86 8 
62. -Eié... © 50.0 oe Co ae Ko 8.62 3 
I tRR c. s% © 50.1 Oe ee Pen.cays A2 8.30 7 
60. (235: © 50.2 60 43 7.96 | Ao 7.87 4 
GY. ~8t. © 50.4 68 15 6.38 | Fo 6.75 7 
74 40. © 50.5 | 7445 |-.---- 4 9.00 4 
a are O 50.7 75 28 8.72 | Ag 8.95 4 
64. 8075...44.5) OrS0e7 64 00 7.23, 1 Fo 7.8 2 
GR CALs nace o 50.8 Py ame Irirgee Ao 7.05 4 
“¥ 
5. 
Site oe 5 
"| a ae 
350 [ee eee- 
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CATALOGUE—Continued 
B.D. No. R.A. 1900 | Dec. 1900 —_ ~% me, No. Pl. Remarks 
ge eee of52™2 | 65°49’ | 6.00 | Bo 6.00 6 |S 
Qa, 175 6; $2.2 et a B2 7.93 6 
66 79 L  Oe202 66-65 bos.0.2) Fa 8.209 II 
"2 ©6§3 | oO 52.6 ey ae eae A2 8.97 4 
) 63. © 53-7 68640) 452.4.) AO 8.19 6 
7 65 © 53.8 70 26 | 6.46 | Ao 6.61 10 S 
92 55... O 54.1 FSR OONs Wa oscieas A3 8.70 5 | 
64 109.. © 54.3 at Ce ogee Bo 8.14 10 | 
OWS... kh GrSas OF 90 Poe nea B8 8.20 5 
Go OT... |, @°§4.9 70 00 7.84 | F5 7.92 8 
68 64.. © 54.9 68 49 6.67 | Bo 6.65 8 S 
65 120. oO 55.0 65 20 8.20 | G5 8.36 g 4 
Ge 123... Gc6e.3 Se: ad era Go 8.51 3 
62 185.. © 55.6 63 O86 Lois: Fo 8.21 GS | 
7 7 o 56. BOl8Oe Pes ans Ao 8.10 10 | 
6S 67... oO 56.2 OSA? Bone con She 8.16 6 
GA EO... © 50.3 7 a> a eee (st 8.62 5 
69 = «63... © 50.4 69 47 7.97 | Ao 7.93 8 
61 1096.. © 50.5 C2 Pe. e. Ko 8.21 5 
72 «8... © 56.7 fee al CaP A2 8.96 4 
| 64 116.. © 56.7 Git BS Bet cei F8 8.39 6 
r 76 72 © 57.0 (Ce a ne F5 Q.22 3 
63. I6f..: O $7.4 OF OO Pe ciees: Go 8.23 6 
Go 157.. © 57.4 60 32 5.94 | Fo 6.52 6 
aa. et... oO 57.6 73 50 6.78 | Ao 6.99 8 S 
68 70.. ° 58.6 i ey aad ie eee Ao 8.14 5 
02 104... © 59.0 OS ER Wess ctes Go 8.36 6 
WO 945 © 59.3 FO AG Wau shes Ao 9.19 3 
6S, 120:..: : © 59.4 65 26 7.10 | B8 7.22 8 3 
} G2 10... © 59.4 62°20 }....4.} Fe 8.14 7 
f 
Go: 162... @, 60:7 60 15 8.21 | Ao 8.29 5 
65 130... r &o 65 55 ec) 8.35 6 
61 2006.. t oo 62 14 6.44 | A3 6.52 5 S 
7 WB. t ©@.2 70 24 6.64 | A2 6.79 9 S 
CS 72... I’ 632 OR Te beeccs. Ao 8.40 6 
Me B6c.cc0..) EB -Or G4 EA beds oe: Go 7.78 6 
62 203.. , = aa ae a ee G5 8.41 4 
69 70... | 1 1.8] 7o10 | 7.54] Ao 7.37 9 
62 2009.. » 252 Oe 4G: Pe ce Ss Go 8.2 5 
t 68 74 i 4:4 OG 10° f.c.s: Bo 7.00 8 
60 170.. : ee ee GAGE) fo5kc.. Go 8.35 5 
63- 146.. Je oom ON OF) leeic.: Ao 7.97 5 
Ce FF. ook) EB Lae Rr 5.34 | Ao 5.54 5 S 
OF 2185... Ri $205) Ge ag bec... Bo 8.25 5 
OF  GS.0...5.) DB 4:0} 67-38: } 6266) Ge 7.07 8 
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B.D. No. R.A. 1900 | Dec. 1900 | — — Sal - Pi. Remarks 

i. aay......:) Sat Gat tock A3 7.38 4 

a ee E S30 63 4° 5.46 | Bo 5.62 4 S 
oS rr tke 64 29 5.49 | B8 5.67 5 Var.? 
Pe BRO: orc sis | oe COs 73 23 7.72 | Go 8.390 6 

O63 FEO. <54°. r 163 GEOR TV iscus-3c Ao 7.76 5 

64 12 r 6.2 64 28 7.46 | Fo 7.62 6 

6r 223 F 66,2 ee aa | renee B 8.49 4 

62 224. 1 6.8 ae a Ree Ko 8.32 a 

60 186. r OS | 61 sO }6:26:|°S0 6.46 4 S 
a eee ES 74 58 | 8.62 | Ao 8.57 8 
ee 1 a Pe 60 21 4,20 | B3 7.06 4 

a r 9:8 70 33 7.89 | Ko 8.51 | 

68 83. I 8.3 OTS We cee Ao 8.37 5 

61 229 ee | C2086 Ns exces Ao 8.25 3 

60 1093. t 4034 60 2 7.460 | F5 7.78 4 

GO: EBs 605d: i Fae | so i Cer Ao 8.27 8 

60 194. r 8.8 60 20 .66 | A 8.68 4 

70. 90. I 920 7 13 6.38 | Ko 7.95 II 

63 164. r ‘Oc2 62iay tec. Ao 8.61 5 

OS a BAe. e 6. Sa F 9:8 ORO! hese Fs 8.50 4 

61 233. I 9.6 61 22 7.36 | Fs5 7.61 4 

92> OF: 1. 2E.0 PBI. sreccrats Ao 8.08 8 

95 008... 23.3 72 20 7.18 | G5 S225 8 

7c 304. Esti TRS 7.08 | G5 8.18 10 

OF @O8....... ae 67 17 6.70 | Ao 6.74 a es: 
62 235 E:tE8:) | G3508" hiss & Ao 8.33 3 

a rn E-12,2 "ae 4, [ae Ao 8.39 5 

Oe WO as pou as oy ee 72: 332 8.44 | F5 8.64 4 

66 105.. £. 43-0 COIAP ica cae A3 8.45 7 

72 66. £3335 74 03 7.22 | A2 7.55 8 S 
GS OFZ. tat “oe 1° a Ao 8.43 5 

Se ee et we 60 25 7.66 | Ao 782 4 45 
a tT 25.7 GBiO2. bosses Fo 8.00 4 

72 ~3©69. I 16.6 7 a ee G5 7.64 9 

ae | 1 16.8 “A a a Ao 8.37 3 
a. re E1926 7 ee ae (gee Ao 7.95 7 

FO BOS os vis ss 1 18.4 70 28 6.52 | Ao 6.46 9 S 
69 4«°96:. I 19.4 Bes hacen Go 8.35 4 
OOM. 6 iri, I 19.9 Oeohar Wis cares F5 8.59 4 

02 RON. 24 I 20.4 Bart Weed sie A3 8.23 5 

a oe i250 73 41 7.32 | Gs 7.83 8 

70’ 405... I 21.9 70 24 | 8.39 | A5 8.40 6 

Od. 2868....4. I 22.9] 64 39 | 6.94 | K2 8.07 5 

NG AOE coos. 4 a8 ¥. 92.2 72 ae Ca Pape A2 9.05 2 

oe a: t23.2 9242 | 8.15 | Ko 9.35 2 
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Continued 


HD. 
Sp. 


Aop 
Ko 
Bo 


FS 


Dec ILR. 
ec. Igoo Mag. 
67° 32’ | 5.54 
66 17 7.00 | 
60 35 | 
oy a eae 
70 O7 §.20 


74 06 | 6.79 


60 32 6.63 
60 03 | 7.36 
60 55 6.40 
7° 24 
00 03 5-75 
07 04 
74 19 


oe > hee > he > 


71 45 
07 15 
66 43 
63 05 
71 O05 
67 II : 
75 06 | 6.92 
Oy 62 12. 
FOULS 7 Fe 
07 42 ars 
75 44 | 7.092 
eC a eee 
75 32 | 8.37 
67 40 | 7.56 
63 10 eleane’ 
74 51 | 6.70 
OF SS cgiio es 
71 14 | 7-14 | 
60 47 | 7.34 
70 21 | 8.74 
| 
64 55 | 7-95 
72 40 | 7.10 
PRES Vays 2 o 
Fe. eae ener 
66 44 | Mijacime 
61 12 | 6.05 
60 33 | 7-35 
64 08 | 5.18 
eS ae ee ee 
79 25 4.01 


| 
| 
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CATALOGU E—Continued 
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B.D. No. R.A. 1900 | Dec. 1900 | fyay | “Gh | Meg, | No. Pl | Remarks 
59° 380. | hog | 66°68 fe 5- es Ries eS 
7% ¥OS.. E 54.40) 73.22 | 6224) Ag 6.44 | 8 |S 
63 273. 54.0°| 64 O@ |..0...] FO 8.56} 2 | 
64 282. 155.4] 64 25 | 5.92 | Az 6.14} 4 |S 
63 274.. I 55.6 | 63 54 | 5.62] Bsp | 6.08} 3 | SP.D.M.=5.82 

| 
75 86.. 155.9| 75 38 | 5.30] Gs |6.69| 3 | 
ye 467.. 156.0} 7044 | 7.64| Fo | 7.87] 7 | 
92. ¥32.. I 56.9 | 74 06 7.50} Ao | 7.64} 7 |S 
64 285.. Set |, Gg. 37 6.48 | Ao 6:52; @ tS 
67 181.. soa) Gop i.:.:. Ae Thee © | 
| | | | 
63 281.. 9p6 | Ope Lis Be Tee 
74 95 157-9] 742 7.64 | A2 | 7.67 7 |S 
63. 287.. I 58.1 | 63 49 = Sa 8.16 3 
62 344. a .ge.a | Ge i... F8 8.57 | 2 | 
62 345. 158.6 | 62 42 caviaf Ge) Seep 4 
| | 
63 2906.. 1 58.9 | 64 06 Ao 8.04 4 | 
66 183.. I 59.2 67 09 Ao 8.62 2 | 
70 163.. 2 ‘6 71 O5 6.74 | F8 4.021. 40 | 
62. 340.. 2 0.6 62 41 ws &, 4 8.11 - 
64 295 2 1.1} 64 33 | 7-54] B3 7.50 4 | 
62 357 2 3.41 63-07 }:.....| Ao |B] 2 | 
73 «+121 2: AE FSr3s 6:30 1 Ge | 7g 8 | 
68 153 2 25 |) OR ge 7.95 | Ao | 8.12 e 
64 307 2 G2) 64.4 7.40 | A2 7.46 g 1s 
67 189 2 6.4 | 67 30 alti Fo 8.20 7 | 
66 191 6.4 66.16 If. ..:«.| Re 7S 4 
65 242 2 £8) BH 7.35 | Fs 7-41 I 
64 309. 2 3:31 Ge 34 8.14 | F8 8.56 | a 
63 310. 2 7.6| 63 34 Bsp | 7.98| 4 | 
+2 120. 2 8.4 | 72 52 \o 8.11 | 8 | 
64 312 2; Oho 64 30 8.40 | Go 8.04 4 | 
64 313 2 9.7| 64 48 | 7.65 | F8 7.97 4 | 
64 314 2 10.4 65.08 7.60 | F8 7.87 4 
63 315 2.45.1 | 62-56 7.05 | Bs5p | 7.60 4 | 
63 316 211.3 | 63 29 | 7.60 | A3 7.68 | 4 |S 
63 320 2.12.5 | 63 §2 | 6.49 | Ao 6.37 ae ES 
63 322.. BERG <Oaeage beac Ko | 8.62 q.) 
65 248.. 213.1 | 65 20 | 8.25 | A2 8.07 4 
oe 13%... 214.3 | 73 21 Fs $.20{ 8 | 
69 144. 214.3 | 60 52 af 28 8.25 9 
68 166 7 eh Fa 68 19 7.40 | G5 8.38 7 | 
75 +4. 2 14.6 75 4! 7. 57-1 Ao 7.67 3 
an), 32%. 214.6] 64 47 7,35 | BS 7 a 
62 383.. 2 14.9 Oe 28. Pou A3 9.86 | ~4 
72 128. 2 45.3 73 03 8.04 | Ao 8.20 8 
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CATALOGUE—Continued 


| ce ii } 
| H.R. | H.D. | Ptg. | No. PI, | Remarks 








B.D. No R.A. 1900 | Dec. 1g00 | Mag | Sp. | Mag | 
Ga> Sane... | 2he7mg | . fe eee |} Ao | 8.45] 4 | 
60 .472:. | 238.2] 6r a4 | 7-11 | BS | 7.09 | 2 S 
72° £30. . | 2 18.4 | 73 16 | 7.22 | Fo | 7.58 | 8 
71 140.. | .2 18.8 | 71 41 | 7.67| BB | 7.70| 10 | 
64 327.. 2-20:0 | 65-01 | | Ao 18.57} 3 | 

| | | 

73 «142 | 2 20.6 eae eee | Go | 8.05 | 2 
62 402 | 220.9 | 62 44 | 7.41 | Ao |7.77| 4 S P.D.M.=7.78 
66 214 |} 221.3 | 6658 |......| Ao | 8.29] 9 
70 I 2 23.2 | 71 10 ET idle cen, | Ao 8.43 | a 
69 155 | 2 23.3 | 69 50 eee S47 | 6 

| | | | 

| | 
OO 257..;:.. eo ig ee ee | BS 8.2 | 9 
i. Vane Se oe Per | Fo | S061 7 
70 182 2 24.4 | 70 30 |...... | B3 7.64 | 10 
Ob SAs.s cl aae | i Oe i Sl Oe Ao 7.66:|; 2 
rete A ee | 2 24 9 | 70 51 | 6.73 | Ko 7-70 | Il 

| | | 
60 502.. | age | 61 OI 7.82 | B | 7-68 | 2 
69 160.. | 2296.0} sOQn28 ie cen s | Ao | Sea 
66 210.... ee |e ak ia i | ee | Ao | 7.81 | 9 
go 38.......]. 226.0] yoa2 | 8.19] Fo |-8.399| 7 
Ga 292.. | 2S [Geet fo... | B8 | 8.50] 4 

| | | | | | 
Gs; 272. | 2 27.0 | 65 37 | 7.10 | Ko | 7.82 5 
OF. 29s5.;>. 227.2 | 67 55 | 6.77 | F2 | 6.95] 10 
62 420......:| 227.7] 62 48 | 7.37 | Go | 8.27 | 3 
$6 RR... ..] S093 | W508 19-971 A =P 8a a 9S 
a SY Me | 67 02 | 7.37 | F2 | 7.42 | 9 

| | | | | 

= | 
92° 840....... } 2 28.5 | 72 2: 5.34 | Ko | 6.38 | 9 
62 426.......| 2 28.7 | 63 03 | 7.67] Ko | 8.39] 2 
68 176.......| 2 28.8] 68 38 | 7.42 | Ko | 8.31] 9 
qilhe = ee Oke We a eae eee | Fo bod 2 
65 280.. s| -25a9c4-) 65-29 | Gie7 Ko 7401.4 

| | | a 4 | 
63 343-. .| 229.5 | 63 40 | 7.52| F8 | 7.87] 3 
67 377.. | 2.90.8 | 67 38 f...485 Fo | 7.86 10 
6S 179.. Be Aen bm eee | A2 | 8.02 10 
70 107.. | 297 | geet 1...) Ko | 8.47] 3 
or (853... Be Sf eee ae eee | Ao | 8.45 | 8 

| | | 
61 448.......| 2 32.3 | 6210 | 7.28 Ao | ,ari 4 18 
7o 8......:) 2928} tee 174 ee 8.35 | 10 
op Ope.<:...:) 990-9) Go a8 1...) | 7-44| 10 | 
a da, SS eS ae eee | BS | 737] 6 | 
G7 222.......] 2 33-7 | ye Sa ae | K2 | 8.27} 9 | 

| | | | 

| | | | | . 
6r 462.......| 234.6] 61 56 | 7.24] Ao | 7.31} 2 |S 
60 ee 2 34.9] 61 10 | 6.99 | Fo | 7.18] 3 | 
OPO. cat SRR) OE eg 1.....) Ae Pea] 6 
74° 382... | 2 30.3 | 7459 | 7.12|A3 | 7-44} 4 |S 
67 224.. 2 36.2] 67 24 | 5.84 | A2 |6.20| 9 |S 
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CATALOGUE—Continued 
. H.R | H.D | Ptg | : | 
B.D. No. R.A. 1900 | Dec. 1900 Mas. | Sp. | Mes. | No. PI. Remarks 

67° 226...... 2hz7mq4 | 67°23’ |...... | A2 8.46 x 

ae 2: 4.6 yb ty eee | Fo 8.33 8 

Ce eee ie ee (et 65) IO fox... | BS 8.22 5 Var.? 
71 167 2 30.3 71 56 8.06 | G5 | 8.46 9 

59 541. 2 390.5 60 09 6.68 | A5 | 6.91 2 S 
me i 2 40.1 7-23 ery 8.51 7 

69 180 2 40.1 70 04 8.39 | F2 8.48 9 

‘Sp * Cee 2 40.3 72 30 7.86 | B8 7.93 12 S 
62 468 2 40.8 i ae aaa Bo 8.21 4 

64 351 241.8 | 64 14 7.48 | Bo "es 7 S 
74 120.. 2422 74. 10.5| 7.59 | Aa 7.69 5 S 
92 146.. 242-0 72 52 7.29 | Gs . | 8.26 10 

KO §S2.. 2:45.2 60 Oo: 7.11 | Bo 7.19 2 

65 300.. 2 A224 65 13 7.10 | A2 7:22 7 S 
62 479.. 2 44.3 63 00 6.94 | Go 7.16 4 

64 354 2 \44:9 64 14 7.69 | F2 7.92 6 

59 559. 245.2] 6003 | 7.36 | A3 7-43 2 

74 123. 245.4| 7446 | 7.87 | F5 8.28 4 

72 149. 245.4 73 58 6.82 | G5 7.84 8 

92 152 | 2 46.2 72 20 7.66 | Go 8.08 10 

63 367 247.0 | 63.43 7.78 | Bp 8.10 5 

65 306 2 47.6 65 24 7.55 | Ao 7.44 6 5 
68 208 2 47.8 68 25 eee 7.83 | -9o 

67 234 2 48.0 GF AP Pcie Go 8.28 II 

GO S0T...05. 2 48.0 | 61 07 5.63 | F5 5.91 2 

71 179 2 48.3 SPR Wises Bo 8.32 IO 

64 356 2 49.6 OA Ae fs ecceans A2 8.44 6 

63 370 2 40-9 64 O1 6.92 | G5 7:71 7 

67 4096 2 49.8 62 53 7.78 | Ko 8.19 2 

60 597 2 49.8 OCA his24-0% | Bo 7.70 2 

68 212 2 51.0 OO5O8) fos. sss A2 8.00 9 

60 608 2 55.9 | 60 §3 7.00 | B2 | 6.89 2 

62 504 2 624 ae el ee | B 8.28 4 

71 180 2. 52:5 Pi 39 ee ee. 8.52 3 

72 154 2 §2:6 7a 3g aes | Ao 8.48 6 

74 131 2 53-3| 7445 | 7-02 | Bg | 7.11 5 |S 
70 219 2 64.9 70 16 8.44 | Ao 8.31 5 

73 165 2 54.8| 73 33 | 7-49 | Ao 7-49 8 |S 
61 513 2-SE.6 61 21 6.67 | Go y 2 

70 220 2 56.2 BO AU Pos ccs Go | 8.41 4 

64 365 2 56.6 65 09 | 8.15 | F8 | 8.40 6 

70 225 2 56.9 7): a Ao 8.41 6 

62 512 2 67.1 62 38 | 7.42 | B8 | 7.44 5 S 
64 366 2.67.2 64 46 | 7.27 | Ko | 8.30 ’ 

64 367.. 257.5 | 65 03 | 8.05 | AS 8.01 7 








| 
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CATALOGUE—Continued 


























| | | 
B.D. No. | R.A. 1900 | Dec. 1900 | = | oy Aol | No. Pl. | Remarks 
66° 242.......} 257% | 67°01’ | en A | Go | 8.41 ew 
06. -$06..0.25.°51 “2.5BG2 | 69 51 | 8.24 | A5 Sar} (6: 
62) 8105.55.02 62 25 Jesse | Ao Bae 2 | 
22:° $60;......4) @eRere Re, an ire | Ao S56 | 2 | 
63 390.. 258.9 | 63 41 | 5.82 | Bo so7) § {8 
69 x00:.....<} 225040 69 24 yoone | Ao 8.22| 7 
6x 525.......]| 3 0.7] 6200 | 6.54 | Bo 6.68| 2 | 
OF) Sas. ou eS 63 55 6.87 | G5 7.81 | 4 | 
OF SOO. cal oe See OPR5O. A yes-5 28 | A2 aro) & | 
re TS. pooh oS Bi 74 O1 | 4.89 | Az 4.55 | 4 /S 
| | } | 
G8 MOOG. 5.6 a ee! ie a. oe Fo 7.93 8 
OS 2806. cis 23) | VO |... | Ao 8.37) 5 | 
Pe, ee, ae aR Die 64 31 | 6.52 | Ae  Li6o | # 1S 
6s 298.......] 3 2.5] 63 as | 7.381788 iat a 
FS PEO. sc sched 2t> 7220 os he | 7.40 | F8 7.76 8 | 
} | 
POMS accent 90 227 71 11 | 7.68 | F8 8.07 | 11 | 
ae 50S) Ob Fess Bo j7-s7| 7 | 
GO F020... ... Se | ber ae | 7 26 | Ao 7:-44| 2 |S P.D.M.=7.49 
OM eR IO. os 5. ats oh. eee 6§ 3r |...... | A2 8.24 4 
OG [835.3 a watiae 62-37 1..:...02;)0R0 oy 3 | 
73 192. 3 4.4 73 30 6.80 | Ko 8.18 | 9 
67 250 cee 68 I0 (ee EBs Bae | Ga. | 
Of 902.......] 3 40) Op43 |....../ Bp [Baz] 3 
OP RENO: f.2 cs ee MORCEE We ccs | Ao | 7.83 | al 
2408... cost) ah HORS “Of Oe eae | B8 8.41 | 24 
| 
Ce (2 Smee aS: Ao Sal ee J | | Ao 7.48 | 10 | 
Be AGS elas at oe. er OTR ae (eae | F8 8.37} 5 | 
OO SOS. ic cal de -8us GOndS le eens | B8 ye 2 | 
Fe OIO0s. sce oS ee 7 a eyed | F2 8.37 Beil 
DS. (960%64.5..s0:) FO | BOSE tos | Ao 7.83 10 | 
i ee 3 8.6] 74 52 | 7.47 | Bo | 7.32} 4 |S 
eee 2s a 2) See 65 17 6.35 | A2 6.42} 8 |S 
Pe AGO: ses ce) SSE 73 20 7.10 | Ko 8.06 | 8 | 
OG) $209... .6.. 3 10.5 69 22 6.68 | Ao 6.80 | 10 15 
66° 253... 3.305 66 51 | F8 8.25 | | 
| | 
aa a 342-5 68 06 | 7.58 | Ko 7.96 | 9 | 
67 257....... 20.91 Mecee 1. o. ts | Fs. | 7.80 | 9 | 
EE oc nx 223:6 73 49 6.94 | F8 | 7.38 | 7, I 
ole! | ror 3 12.9 70 55 Fee | PO | F565 | fa 
GEO (960... .s 8: re ee 61 38 6.65 | B8 | Oss2' = Wis 
| 
90 2642....... 313-5] 7103 | 7.73 | B8 8.12 | x | 
of fe re Ce 72 51 | 7.30} Ko | 8.31] 6 | 
FE OF 6 ais. Ce 71 20 | 1 aN | BB | 7.47 | 11 
a eee 316.0} 64 14 | 5.55 | Mo | 7.35] 5 
7z 198.......| 3 16.3 | 72 5 | 7.18 | Fo 7.09 | 9 
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| | | 
B.D. No. | R.A. 1900 | Dec. 1900 | _ | “ | Mind | No. iad Remarks 
| | | 
68° 242 | gha6eg ft -aetae |.....t BO Pee: ae 
65 345 } 317.9} 65 51 | 7.28 | Ko | 8.34 4 | 
62 506 . See 62 50 | 7-32 | Go. [S78 4 
72 173 | 3 18.4] 72 14 Jroces sf AZ | 8.40] 4 
74 151 | 318.5] 7454 | 7.92] Ao | 7.07] 5 
| 
59 655. | eagSeg 60 03 | 7.66 | A2 | 7.61 | 3 S 
68 249 | 319.3 | 68 56 7.901 Fe i z.gn) § 
68 250 f Sy 5Ot7 69 07 7.68 | Ao | 7.56 | IO S 
71 201 | 319-9] 71 31 | 6.83 | Ma | 8.10] 10 
67 270 | 3 20.8) 6806 |...... | B8 | 7.60 | 6 
| | | 
71 202 | See ee alc. | Ao | 8.15 | 10 | 
7% 203 | 2.9%,0 7.40. | | Ao | 8.04 Il 
71 204 | 3 28.0 5.3% |}. --+.| Ao 2°99 II 
7 178 | 3 24.2 | 73 O1 | 6.41 | Ao | 6.55 | 8 S 
65 348 3 24.5| 6512 | 7.04] A2 | 7.13] 6 |S 
| 
74 158 | 3 25.3 FAR Beso | F8 | 8.21 | 3 | 
68 258 | 3° 98-6 68 27 |......| Az | 8.43 | 2 
63 426 | 325.9] 63 34 | 7.68] B3 7.89 | 3 
: ad | a | 
74 161 | 327.0] 74 24 | 7.60| Ko | 8.32 | 4 
67 277 | sao) Sa i...... | F8 | 8.29 | 8 
| | | | 
63 430 3 27.1 | 63 55 | eer | B8 | 8.05 | 4 
73 190 3 27.6 PaO Be ek 37 | A2 | 8.39 2 
64 308 | 3 28.2 65 o1 | 8.00 | F8 | 8.32 6 
62 584. | 3 28.7 62 37 | 7.84 | Ao | 8.56 4 
65 353 | 3 30.0} 65 19 | 7-40 | Ao | 7.42 5 
| | | 
63 436. 3 31.0| 63 58 | 7.30] F8 | 7.81 | 4 
66 279 | 3 $%.3 66 38 | aa | Fo | 8.48 2 
72 184 | 334.9 79°06 |......) Fe | 8.45 2 
69 222 | 3 32.6 | 09:32. | 7:93.) Ag | 9:07 8 S 
65 357 | 332.7] 65 48 | nef Ae | 7-74] 5 | 
| } 
74 168 | 3 33-5 | 74 13 | 6.82 | G5 7.64 | i 
62 507 3 33-5 | 62 54 | 5.32 | Ma | 6.78| 5 | 
72 187. | e349) F945 1i5-5.. | Go | 8.37] 4 | 
aT 226 | 3535.9 71 18 | 7.08 | Gs | 7.75 | IO | 
66 284 | 3 30.5 66 53 5.84 | F2 | 6.10 | a | 
| | | 
60 735 | 3 36.5 | 6109 | 7.52 | A2 | 7.7111 3 | S 
69 225 [5 Bre 69 54 8.49 | Fo | 8.28 | 5 | 
79 257 | 3 38.8] 7034 | 5.56| Ao |5.57/ 9 |S 
70 259 | 339.8] 71 02 | 4.67 Ao |4.98| 3 | 
64 408 3 30.9 64 27 J-- +++: | F5 | 7.68 | 5 
66 290 949.01 GOs 1.5.55. | Gs 8.or] 7 
65 3609. | 340.4} 65 13 | 4.71 Ma | 6.33 | 5 
62 612. | 3 40.8] 63 00 | 5.96 | Az 5.93 4 1S 
68 283 -| 3.41.0 | 68 48 7.21 | Ko 7.89 | 7 
70 262. 3 41.4 70 12 7.39 | A3 4.28 | 8 





| 
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CATALOGUE—Continued 


B.D. No. | R.A. 1900 | Dec. 1g00 | H.R. | H.D. Ptg. 











| | Mag. | Sp. | Mag. | No. PI. | Remarks 
| ee | gharts | 72°54’ |...... Ao | 8.15] 8 
68 286 | 3.41.8 | 68 12 | 6.33 B8 | 6.17/ 9 | 5 
67 296.......] 3 43.0 | F120. Hc ou Fo. {48 | “Ss | 
Gr. 2686... 3 43.7 | 62 02 | 6.82|A2 |6.69| 3 /S 
63 458..... | 3 44.3 | 63 11 | 8.10| Bs | 7:76| 3 | 
| | | | | 
64 412 Be 3 Seer Bee . 2 
73 204 3 44.9| 73 47 | 6.99} Ko | 8.21 | 8 | 
7% 922 2:45 .0)| FE 132 | 6.39 | Fo | 6.52} 9 | 
72 199 3 40.9 | 72 26 | 6.75 | Ko | 7.78 Io | 
69 231 | 3 46.9 | 69 14 fee ein G5 | 8.38 ze. 
| | | | 
62 628 3 48.6 | 6247 | 4.87| Bo | 5.30] 3 | S P.D.M.=5.20 
60 768 3 48.6 60 49 | 5.22 | K4 | 6.42). | 
67 299 a48.9 | Ges. |.....: Fo | 7.88| 7 | 
67 300 3 48.9 | 67 44 | 7.36|Gs | 8.14] 9 | 
62 629. 3 48.9 Oey f:.-..: F2 | rey. 3 | 
65 381 3 40.4 65 17 | 7.90 | Ao | 7.79 | 7 | 
66 301 $25.61 66.96 |... A2 |8.35| 4 | 
62 643 3 S42 62 09 7.28) Bs | 7.14] 3 S 
74 184.......| 3 54-9] 7455 | 7-32] F8 | 7-56) 5§ | 
7. ak |. hee ee 74 22 | 6.86] Ko | 7.53 | 6 | 
| | 
73. S00....... 355-4] 73 43 |6.72| Ko | 7.42] 9 | 
oS Se ge 2-85,0 68 24 6.04 (4k2 19:45 | 9 | 
Gr *06¢..: 22) (3°§0.1 62 03 7.68|Fs5 |7.16| 2 | 
oe ee 3 56.3 | 7o 11 | 8.59 | Bo 18.18] 3 | 
Cy a aie 357-3 | 65 14 | 6.07 | A2 6.20 | 7 S 
64 424. 3 57.3 oe ae eee A3 | 7.96 | 6 | 
BE MOO) cc-5 2 os 3. SF 4 61 48 6:75 | Be |6i60 | 2 | 
“| eee 3 57.5 | 69 36 |...... Ao | 8.29 | 7 | 
73 «212. 357.7 | 73 18 | 6.88| Fs | 7.12] 9 | 
70 276 3 58.2 | 7104 | 7.49] Bo | 7.42 | 9 |S 
| | 
74 188 $9857 | sag [eee A3 | 8.47] 2 | 
61 673 3.6839 C2106 b... 5a Ao 7.67} 2 | 
69 238 250.3 ee dan) aang G5 8.36 | 6 | 
60 780 3 59.8 60 37 7.46 | Bo | 7.28 | 4 
67 310 4 0.0 68 07 7 ae iho: =| ose | - 7 | 
| | | 
69 240 reo 70 05 8.09 | G5 Sao} 4 | 
Oh. 1 ere 4 2.6 71 52 | 6.15 | G5 7.01 | 9 | 
68 310 4 2.8 68 16 | 6.41 | Ko eee. og 
67 312 A 28 GBCOS. (he cass A2 | 8.34] 2 | 
70 281....... ee ee eee eae | 7.83 | 12 | 
72 1098 4 3.9 vik? v Maegan A2 | 8.29 | 6 
ee ae 4 4.0 69 16 7.27 | Ko | Si42|  § 
OO: (G86... .. A Ore 70 12 7.79 | K2 | 8.26) 3 | 
74 194 4 6.5 oh ee © ae eee ge K2 |7.26| 5 | 
OG 2480.5 200% 4 8:1 66 51 6.94 | B8 | 6.60} 7 | S 
| | | 
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CATALOGUE—Continued 


> = = - — = a ST 
H.R. | H.D. | Pte. |x, py | 
No. PI. | 












































B.D. No. | R.A. 1900 | Dec. 1900 | Mag. | Sp. | Mag. Remarks 
61° 687.......} 4h 8™1 | 61°36’ | 5.64] BB | 5.54} 2 |S 
 gm.....:.) E Gel Ge bvsx | F8 | 8.37 4 
63. 401....:..| QI 2) a See al 7.80 4 
GO: 7022... «.. | 410.0] 6014 | 7.41 | Bo 7.48 3 S 
61 694.. | Aiea) 60 ag. fe... | A3 7.81 4 

| | | 
oe | 4.11.2] 6454 | 5.40 | Go | 6.06 6 
70 203 sco ene? 7c call Reereeees | Ao 8.45 4 
OO! 288.6 65 | 4 12.6 OF Oa aris. ciesls Fo 8.24 3 
60 799 af 329 oe a aera | Bo 7.76 4 
GO: 800) ....5.. 4.93.3 60 30 5.67 | Ko 7.00 4 
| | 
68 320... ia ATs A (ORGS Presse | G5 8.43 5 
67 . 325 | 4 14,2 67 4a |.....:) Fe | Ses 7 
71 250. 415.8|/ 71 33 | 7.52 | BB | 7.54 9 |S 
GF 327. 4 16.4 7a | a Snare | Bo 7.98 6 
71 254. ree 2S a) | Fo | 8.34 8 
67 329..... 418.1 | Gy @ |..... | F2 8.05 7 
60: FSS... 08s. 4 19.4 69 09 | 7.02 | Ko 8.24 9 
ie? ee | 4 26.3 ee ee Go 8.43 2 
GS 346... 20%: 4 20.3 7 a ee | Ao 8.36 ’ 
62 683 4 20.9 62 29 | eal hae | A3 7.76 2 
64 449... 4 21.1 64 50 or sy Fo 7.89 4 
72. 299... 4 21.9 72 19 5.97 | As | 6.14 9 S 
OO: 208... 3) eae ae <n eee | G5 8.41 5 : 
Ge (294... 6; 4 23.1 67 25 6.86 | A2 6.93 5 S 
72 228 4 23.4 ye) a) eer | Ko 8.29 2 
68 334 4 23.6 ae A2 8.40 2 
64 457. 4 23.7 | 64 46 | 7.40 | F5 7.78 5 
70 305 | 4 23.8 WOOO? bss scan |--++++| 7-72 4 
63 511 | 4 24.0] 63 57 | 7.03 | G5 8.35 3 
61 718 eee eS SS ee | A3 8.34 3 
i) ee 4 25.6 Ca (ee | Fo 8.40 3 
71 263 4 20.4 78 ah. I. ..| A2 | 7.84 9 : 
a rh es 4 27.1 68 05 | 7.37 | B8 | 7-21 5 S 
Oa SE cs 4 2ae.3 64 03 | 5.91 | Ao 5.88 2 S 
61 720. 4 27.5 61 10 7.22 | K2 8.17 3 
| | 
92 a90:......| g:opO) qacks |...) Be [his 3 
66 3468. 4 29.1 ORO, beyiets | Ao | 7.68 5 
60. S25. :. 4 29.1 60 28 | 7.86 | G5 8.31 3 
68 340.... 4 29.4 a a ae eae Ao 7.86 7 
60 826 4 29.4 60 41 | 6.77 | Ko | 8.26 3 
| 
62 305.......| 430.3} 63 0% | Aa | 7.63 2 
O46: “400. 66.4. 4 30.8 OE Sl eee) G5 | 7.94 3 
72 233.......| 430.9] 7247 |......| Fo | 8.26 5 
OO: 9695-66 sca | eet Ga bss cc. Bo 8.17 8 
67 343...-...| 4 33-4] 6757 |......| Ao | 7.75] 5 
| | 1 
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B.D. No. R.A. 1900 | Dec. 1900 ing in ae. No. Pl. | Remarks 
RESO: isis «50% 4h35m™4 | 75°46’ | 6.04 | Fo 6.17 3 
72 230.. wee 7 RY a (epemererrers Re 8.32 2 
6} ge7......-| @ 98.2 | 67-35 1 6.97 | Fo 7-15 5 
Ot WEG; dawns 440.8] 63 27 | 6.72 | Ao 6.68 7 an 
DO GR sca 4 42.1 He en Co F5 8.35 3 
ee Ce 4 42.7 63 20 5.81 | Ma 785 2 
67 353...-..-| 443-4] 68 03 | 7.42] Ko | 8.17 5 
O7 384...--.. 4 43.6 | 67 20 | 7.49 | F2 7.74 5 
65 435......-| 443-6] 65 49 | 7.57] G5 | 7.94 4 
OF “920.202. ..<) bose? 61 19 6.63 | A3 6.65 2 > 
GO: 962-%....00) Seer) OB 46 |) ...2 Bo 8.00 6 
Ae ee 4 47.3 67 38 7.14 | B8 7.13 6 {Ss 
ae | ee 4 47.7 65 08 6.78 | G5 7.80 4 
re 4 47.9 RGR Noss «cs Ao 7.89 t; 
a Cee 4 48.2 61 36 | 6.90 | Go 7.95 2 
OF S260% ccs] Seer 07786 Io. 52 F8 8.26 4 
Go B68...:... 4 49.2 69 47 7.84 | Ao 7 ee i 5 
oe 4 49.6 74 07 6.23 | Ko 7.78 4 
OFA as col) URIS 69 02 7.07 | F5 7.30 4 
GE AOS a ovine Base 2256 6.00 | A2 6.02 4 S 
oe 4 52.6 60 58 6.12 | Fs5 6.4 5 
66:-.390...2:..«] 4052-7 66 41 6.29 | F8 6.406 3 
SS ee 4 55.4 68 50 6.80 | F2 6.86 4 
oS ae 4 57-5 61 02 6.27 | Ko 7.61 5 
OG. Ohi ss ies) ees oe ©, aoe aera Bo 7.95 4 
I a 4 58.7 69 30 | 6.58 | Ko 7.41 4 
73 274 459.7] 73 49 | 5.38 | Aop | 5.27 4 |S 
Bk) 2600. 20k <.20] SOs 64 47 6.40 | F2 6.61 is 
a B On4 BEBO Nona sects B8 7.30 5 
G2) 940......5 5-675 62 21 6.74 | AS 6.79 a S 
Oe eens ne 63 27 6.66 | Fo 6.88 4 
65 459... A) Se eee ae -S eee Ao 8.27 2 
G7 .207:....... ee 67 33 7.28 | F2 W289 4 
i. oe 5 2.9 GEREOUS ssa F8 8.17 4 
64 504. § §-2] Ge 37 |---... Fs 8.32 3 
69 307.......| 5 3-3 | 69 42 | 7.24] Ko | 7.99 2 
ak). Seo pee Oe a ee ae 7.12 | Ao 7.09 2 {8 
OX 2966... Be eg 61 44 5.99 | Ao 6.20 4 S P.D.M.=6.36 
Be MOA isco cl) SS sas 65 56 7.88 | F2 7.91 2 
7 fe co re 5 4.3 62 34 6.38 | A2 6.83 3 5 
ce? Soe 5 4.4] 6715 | 7.58| Fo | 7.72 Be 
Pe) ROB sss eat 28) 14S 74 25 7.25 | A2 ree 2 S 
62-980. k 3k iS eS ee 62 59 6.74 | Fo 7.07 3 
ee 5 5-9] 7309 | 5.76] Ao | 5.77] 4 |S 
FE BGO? .4's.05 5 8.9 71 36 6.76 | G5 7.59 4 | 
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B.D.No. _| R.A. 1900 | Dee. 1900 | Max | “Sp” | Mag. |No-PL| Remarks 
67° 379 sh gt2 | 67°53’ | 7-38|A2 | 7.50) 3 |S 
66 385 5 10:5 66 38 | 6.59 | G5 | 7-20) 4 | 
62 742 .| g 12.0] 6233 | 5.88 | Kg | 7-42] 3 
66 387 S-r8.6 66 ss |..... Ko | 8.19] 4 
73 285 512.4] 73 36 | 7.03 | Ma | 8.26 | 3 
69 317 5 42.5 69 28 | Rta As | §.20 4 
66 301 eae | CGENOMe ha... vax | Ao | 8.06 | 2 
63 577 5 14.0) Geos |......) FB | 7:92 ee. 

73 289 S 84.6 a ee | Ae | 8.10) 4 
74 241 | 514.6] 74 28 | 7.18 | Aop | 7 30 | 3 |S 
| | 
64 523 | 5 15.0 64 38 | 7.65 | F8 | 8.15 | 3 
63 579 | 5 15.3] 6317 | 7.27|Go | 7.84| 3 
74 242 | i 2526 7413 | 6.04| Bo | 6.86) 3 S 
70 351 | 5 15.6] 7008 | 7.04} Bo | 7.02 3 |S 
61 783 | 5 15.8 OI 44 | et | Bo 7.88 3 
67 384 | § 9.7 67 4%. 1.000. p Ae PSs 3 
67 385 | Sc8ae3 67 Se. 1. ....| Bee |) Sree 4 
67 386 | 5 20.0 FOr | Po arenas | A3 | 8.36 3 
63 585 5 20.9 a oS eee aes F8 | 8.26 3 
60 884 5 20.9 | 60 21 6.85 | Ao | 6.87 3 S 
| 
64 532 5 21.9 O46 1S. fo. eos eee Pee a 
62 762 5 22.3 | 6255 | 7.46 | Ao 7.45 2 oS 
67 390 5 22.6) 67 56 6.92 | Fo 6.92 3 
69 327. 5 23.0 69 35 7.94} Fs | 8.22 3 
74 240 §- 93/0 74 15 6.99 | Fo | 7.16 2 
74 250 5 24.4 | 74 38 | 7.47 | Go | 8.02 2 
70 360 Se 2S Orth FE OOP Pans. 5s \o 8.24} 4 
64 533 5 25.0} 65 00 | 8.55 | Ao | 8.31] 5 
64 534 § 96:0 64 58 7.50 | A2 F499 5 
68 393. § 25.6 OG. 6m) To..c cs | F5 8.20 3 
oF 435g, 5 26.1 71 35 6.82 | G5 7.48 5 
74 252 5 26.3] 7459 | 6.36] K5 | 7.81 2 
63 592 5 26.5 ne ea Seaneme A3 7.79 4 
66 401 S 27:6 66 38 6.24 | As 6.34 4 2 
70 362 ees fel 70 18 6.85 | Ao 6.83 3 3 
64 482 5 27.6] 65 03 7.80 | A2 7.83 5 
64 536. §:47:6 64 06 6.03 | Bo 6.11 4 S 
72 36%. caf Siena Gy a: a | aes A2 7.85 4 
OO. S60.....44 5 28.1 oT, © a (ere gee Ao 8.17 3 
69 339..--..-| 5 29.0] 69 55 | 7.04 | Ko | 7.73 3 
73 2098 5 30.2 | 73 56 | 6.79 | Fo 6.94 | 3 
71 314 SAP Oe Tee, | Az | 7.96] 5 
61 806 6 an.2} 6n 53 |} 6.65 | As | Gogt «4 1S 
62 775.. Sago) Ga ser boc.) AS 8.16 | 3 
63 599 5 32-3 | 63 14 | 7.18 | G5 | 8.05 | 6 
| | | 
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B.D. No. R.A. tg00 | Dec. 1900 = — me No. Pl. | Remarks 

Oe ries: 5.0 5532 | 65°38 | 5.78 | Ko 6.82 3 | 
OS 804.6. is| See7e8 60 34 6.98 | A3 7.08 5 |S 
oo Snes OS ae a 7.80 2 | 
ee ask ee SEE bec A2 8.24 s | 
OI VSis...355.2] Sass die | ae a F5 8.14 4 | 
a 592-6 GEO) As echs F5 8.12 a 
|e  e 5 34.2 BEES We wsievns Fo 8.08 4 
G7 800...5..«. 5 34.3 a ee Fo 7.96 5 | 
OF F409. kiacd Soaphes ak ie Fo 8.18 co 
Go 807.....2650) (S59ee5 GOB i oy F5 7.90 a 
a | ee 5 34.6 G250e shovvis.s F5 8.34 3 | 
Of (Sr6.......04] “S89 61 26 6.39 | G5 7.07 a 
G4 -Sa4.......| 5:304-) Oa4g. 16.86 | Ko 8.12 A | 
eo: re 5 30.4 63 15 7.87 | Fo 8.10 6 | 
63. 604... . 55750 63 34 6.62 | G5 7.58 6 | 

} 
a 5 39.6 62 46 6.13 | A2 6.38 3 | S P.D.M.=6.48 
2 BOG a. sss | “Sees Sa 97 a) OP a F8 8.03 >) 
") e.) 5 40.6 wr 25 7.37 | Ae 729 4°)5 
ee ae 5 41.0| 64 44 | 6.65 | F8 7.21 2 | 
ee ee 5 42.2 | 68 26 | 6.40] Fs 8.12 a 

| 
OF 263i .c00555) Sao O8ae esi oe A2 7.04 i 
Oe BROS ies x os 5 45.0 ie a er A3 8.10 ot 
FO 2BOD...4:o4 » a SEA has Sec F2 7.50 3 | 
Oe PTO. <0 ot 5 46.6 GAntG. le Aces AS 7.85 3 
06. 460..506051 See7-o | 00 48 7.04 | Fo 7.24 2 | 
60: (45a... <.. ee OB 66 05 6.59 | Ko 7.05 2 | 
66 WOES. . 5 «5. 5 49.7 60 22 7.01 | Fo 9 13 4 | 
ee ae 5 50.4 67 00 6.87 | Ao 6.91 4 | S 
a 7 oe pee 65 31 6.74 | A3 6.68 2 1S 
67 407.. 5.2.1 ofa il eee Ao 8.16 4 | 
65 509.. Thay ee 65 03 7.45 | Ko 8.206 5 
ae ©. 5 54.6 oe oe See F5 7.97 4 
ee - ee € £6.60 G6: 47 Voted, Ao 7.93 4 
Be 6800.34. 5 50.1 65 09 8.25 | F2 8.33 5 | 
ie <? 5 50.5 aa ee F5 7.960 4 
eS Sane Oy Pe 65 24 7.60 | A3 7.76 5 S 
63 330.......] § §7-3 | 63 27 | 6.49 | Ko | 7.48 3 
OS esos.) SSeS ny? ae ore Ao 8.09 3 
2) 5 58.7 OIG thease hs AS 8.34 2 
OF WOES: a. 5.4) SSO CSF Uses Ao 8.03 4 
GS 806s cs.<.s's 5 59-9 6-96" ben esc Fo 7.89 3 
7t ge0.......) @. og | F8eg | 767 PES 7.76 3 
a. 6.n526. 1) GOSTIO. bs coos B3 8.04 3 
ee G. 2752 60 28 | 6.79 | Ma | 8.24 4 
BS SEES ose] 0: Cap] OSE 15.80: (RO 6.75 3 
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| | ‘ | 
B.D. No. R.A. 1900 | Dec. 1900 ne | 4 | ne | No. PI. Remarks 

7o° 395.......| 64% 476 | 70°49’ | 7.61 | G5 | 8.05 | 4 

69 368...... 6 6.0 69 30 7.56 | Ao | 7.60 3 S 
65 Q40-...... Go 6:9 60 02 5.66 | Ko | 6.72 | 4 

CS SIQk«< 05.0. G 31 Oy a eee K2 | 8.20) 3 

Of SIS. eux: Oo. o:4 64 52 7.55 | Ko 8.18 4 

G6) 3795. 255..3) “ORES 69 52 6.83 | As 6.81 4 S 
WAe Shy. cscs OP ang 74531 6.80 | G5 7.88 3 

GE 860...... 6 B34 61 33 5.30 | Ma | 6.92 4 

GO AIOs secs 6 8.8 68 43 6.93 | Go 7.55 3 

PE ZOU +2 She Oe 74 54 7.87 | F8 7.94 2 

ae AeOu. 2 ss). 6 9.9 7 ES Cal epee | Ao 8.17 2 

Gt S75.,....:| Graze 61 48 7.15 | Fo |} 7.41 4 

Gol ORE. oss: 613.0] 6049 | 7.40] A2 | 7.47 £5 
64 5S0:.......|] 34.0} 64.57 8.40| Fs | 8.46 . 

C6: 44%... 6 14.2 G6 38. fos...) FR 1 8.39 4 

Gr 956.5% we, 6 15.2 60 08 7.26 | Ko | 8.18 4 

70 401...... 6 16.8| 7035 | 5.99 | A2 | 6.14 s iS 
60: OO6f...... 6 17.0 CO Se. Bok cars \o 8.43 4 

ek ae ime oe ey en rr | Bo 7.91 6 

9G 402<..6.:5) GIRS 69 59 8.44 | Ao | 8.29 | 3 

60 9Q7I 6 21.4 60 13 6.72 | B8 6.79 2 S 
60 974 6.23.4) Gora Ween cc | Ao 8.49 | 2 

65 533 6 24.3 | 65 21 | 7.55 | F2 7:97 | 2 

ae MBM Sy cle 6 24.6 72 06 7.79 | Go | 8.14 5 

7E 6258... 6 25.0 75 46 7.82 | F8 | 8.06 2 

| | 

Wa AAO. sa} ORZESS 7340 | 6.22 | F2 | 6.36 2 
(a. ae 6 25.5 | 7035 | 7.72 | A2 7.69 3 1S 
os om... ..... aN ae eo ere | Ao | 8.08 5 

Phe 264... <1. Oraees 77 aC ah eee i Pa | 8.37 3 

64 593.......| 6 28.5} 6449 | 7.45 | F5 | 8.05 | 3 

| | 

6m Sog......,| CO .2826 61 34 6.05 | Go | 6.68 | 2 

FE FAO oo. 6 28.7 71 50 | 6.07| G5 | 7.01| 4 

G6. ARS ccf OF20ee 66 15 7.64 | BB | 7.52] 3 

OF  S66......<:| Goda 61 34 7.02 A3 | 6.94] 2 

Or Sos........:| GaQc4i| MOR OOr fe... 5:3 | Ao | 8.31 2 

GF 442.......:) 8 28 4 Me all (Perera Bo 7.91 4 
ee” oe 6 30.0 75 09 8:02 | Fo .| 8.27 2 

Os. SSt.. civ) Ogee 65 04 7.55 1 Gs | 5.36 3 

Go SOFs ec ces 6 31.3 62 oF 6.55 | A2 | 6.76 3 P.D.M.= 6.90 
G6 460. ...... 6 32.4 66 17 7,12 | F8 | 7.89 3 

O6 463.26... 6 34.0 66 99) feces. F8 8.07 2 
LS are 6 34.7 63 04 | 6.86 | K2 8.14 2 

OO) FOO. a 00 6 36.4 69 44 | 8.12} Ao | 8.01 4 

62 874...... 6 36.4 | 62 44 | 5 ae | B8 | 7.61 3 

OF (449.5..« 5. 6.37.1 66 59 [ree es | F8 | 8.34 2 
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B.D. No. R.A. 1900 | Dec. 1900 ng nag nal No. Pl. Remarks 
eC: ae G9semMr | 163-10" -b.0c5s G5 8.41 2 
ane |? eae 6 40.5 67 4! 5.04 | B3 5.08 3 
64° 5003....<... | Gratsé Te a an Bo 8.20 3 
a gee, © ema Wel ar ea, it hee a | eee A2 7.98 sg 
O66" 208. «5.5..<:,)} irae 69 00 | 5.13 | Bs 5.26 3 S 
67) ASB sn aeRO 967546). ls i. cars A2 8.26 3 
ae? eee 6 44.1 Ce 8F 9 Pocicees F2 8.06 4 
ee © \ ee 6 46.3 oo gt ag pees Ao 8.01 4 
ae | as 6 46.4 Paar il RA Bo 8.15 5 
6S 468....-..] 6484 68 53 7.62 | F8 8.08 5 
62. O72:...<..<}) 886 63 09 7.48 5 7.07 3 S 
66 FOR... .... 6 49.2 60 55 7.62 | F8 fet 3 
78) AB0us.:.< 6 50.0 70 57 5.83 | Ko 7.04 4 
OF 466%..... 6 50.0 67 28 6.54 | G5 Y 5 
69; 2306... +2: | *Ojors 69 47 6.74 | G5 7.63 4 
OE IB ia seh OL SaLO 7 0g Sag (meee F8 7.48 4 
Oe Een cf OTR .2 65 54 7.62 | Ao 7.82 3 S 
Os S76......... 6 52.5 63 49 | 6.71 £5 8.21 4 
OF £70..2%.. 6 53.4 Raa se. a Go 8.31 3 
OO 1aG2-s.....4.) Oss oe al rane F8 8.31 6 
a 6 53.8 | 61 27 799-1 ee 8.04 4 
ea 6 54.6 70 63 6.61 | Ko 8.05 4 
Me ae Se 2° a ee  (e F5 8.46 3 
00 8627...5006. 6-67.5 Oe da eee A2 8.16 4 
66° .#80.......]) 6 SB.8 COs Nee taes A2 8.17 2 
64 ~628........ 6 59.2 Ge a (aa Ao 8.20 4 
Greer. 2) 7 20.8 OSIOF bois view AS 8.46 2 
22 SEO... ... 1% 0020 72 50 7.50 | Ao 7.54 2 S 
Oi) NR. 5 5.055 TOF 60 57 6.73 | Ko 7.63 3 
62 gI0 7 £0 iy aaa eee K5 8.22 3 
Patios: oo. s. 1 FS cole Gag! ean F2 8.45 3 
63 692.. o aie Ee See F5 8.16 4 
20808 wy 1 eae 71 59 | 6.45 | Ko 7.48 2 
O0-BOs4. 6 osc) OF ASO 60 23 7.31 | Ko 8.15 3 
62 983... 7 4.3 6220" Tessin. Bo 7.40 3 
73 300. 7 3.8] 73 29 | 7.70] F8 | 8.03 2 
61 948 7 ey GPsIG) Ae css F5 8.84 3 
CE ae) a 7 6.8 65-80) Mins dea Go 8.34 2 
65 562 + \6c4 | OR $7 7.25 | F8 8.00 4 
60 1039 7 33 60 06 7.86 | Fsp | 8.26 2 
66 4093.. y a 66 55 7.62 | F8 8.15 4 
68 472.. 7 10.0 68 43 7.84 | AS 8.18 3 S 
61 950.. 7 32.0 GO nee fee aces Fo 8.43 4 
60 1046.. y pe ee one | ae aera Fs 7.80 4 
oo rere / ae ae Bee: Oe oss Go 8.28 3 

















YERKES ACTINOMETRY, II. +75° TO +60° I51 


CATALOGUE—Centinued 















































| 
| » 
B.D. No. R.A. 1g00 | Dec. 1900 _ | — | Ll | No. PI. Remarks 
a =—-* a = " _—— - 

7o 449.......| 7%13™5 | 70°53’ | 7.92 | Ao | 8.00 3 1s 
60 1048.... ae ee 60 05 6.28 | A5 6.63 4 S P.D.M.=6.64 
7) ae a) eae 74 03 7.40 | Ao 9:42 3 S 
64. 630.... 7 54.7 64 19 7.34 | A2 7.65 4 S 
66 408.... 7 14.9 66 00 wae | AS 7.81 3 

G4. 486... P78 Onte Gee fOr bens se Ao y ie &, 4 

61 963.. 45.0 GEA Paco ae' A2 7 3 

74 324.... FUGA PRA Waves. AS 7.94 2 

OB: §02.... 7 ae 66 32 6.29 | Bo 6.58 4 S P.D.M.=6.78 
66 503.. ISI 66 42 7.52 1 As 7.04 4 S P.D.M.=8.08 
BS 450...) 5. 7 20.6 68 40 5.80 | Ko 6.98 3 

74 327.. ae ee a ae eee F2 8. 30 2 

G2 033.. 7: 22. 62 43 6.77 | Ao O@1 <3 S 
71 405.. 7 22.9| 71 48 | 7.57 | A3 7.78 4 |S 
62 934.. 9: 24.9 61 58 6.75 | G5 7.70 3 
(ks re 7 20.4 73 49 7.59 | F5 8.00 3 

OS £90..... 7 27-6 65 19 *.35 | Ko 8.27 4 

G2 710... 237.0 OBSH. Vries o's F2 7.82 2 

OG S¥4.......} 7 28-7: 66: 26 7.07 | Ko | 8.21 3 

60 1069...... | 7 28.8 60 44 6.86 | Ao 6.94 2 S 
67 400... :: 7 290.1 OR 1G. Bee Fo 8.34 5 

61 983.... 7 20:2 61 46 9.37 | Fs 7.69 2 

OO S27... 7.30.2 a eee Ao 8.26 2 

67 501... - 25.9 yaar al Ca Go 8.45 2 

66 519.. 7 22.4 O68 97 feeccus A2 8.2 3 

65 586 e aa.9 ok) a Cree Fo $.19 3 

65 585 7 33:31 68 levies F5 8.38 3 

67 506 7 35.8 a a ae As 8.36 4 

65 591 7 30.3 | 64 56 | 7.85 | F5 8.14 3 

65 502.. 7 36.4 65 24 6.98 | F2 7.41 3 

69 438.. 7 360.6 | 69 24 7.19 | Fo Be 3 

/ a ree 7 30.8 70 27 7.14 | Go 7.80 4 

Os 503... ee 65 42 6.00 | Ko 2 2 

ms 733.-. 7 37-4 | 63.04 | 6.35 | As | 6.87 4 |S 
64 649.. Fie Fae 64 17 6.79 | A2 6.94 5 S 
60 1082.. 7 30.3 60 33 6.86 | F5 7.47 3 

64 651.. 7 39.6 | 64 37 8.00 | F2 8.17 4 

60 1084.. FiMt.. & 60 34 6.70 | A2 6.79 3 

GA 654... 5. 9 42.1 OE > aa eee Ko 8.25 4 

71 420.. 7 43.4 71 20 7.17 | B8 7.25 4 S 
72 385 745.4] 7206 | 7.24] Fs 7.64 3 

72 386 7 40.0 71 56 7.52 | Ao 78 4 S 
63 743 7 46.3 i ey al Ee F8 8.14 2 

62 960 7 40.7 62 17 7.29 | G5 8.26 2 
ae 7 48.2 74 11 5.56 | Ko 6.04 2 
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B.D. No. R.A. 1900 | Dec. 1900 nan iy a. No. Pl. Remarks 
65-06... ...:. vhsrmy 65°or’ | 7.33 | Fo 7.41 4 
GOmEROS cos.c os) 7 s5a0e 60 36 6.00 | Aap | 6.16 3 S 
Oe) 7.53.6 61 16 6.70 | F2 OF 3 
OS 607.0... 2.) F S300 65 25 7.56 | F2 7.84 4 
60 TOD... .. 5s: 7 54.0 SOsae Gswiss Go 8.41 3 
G2 O70... ca a) 77 S44 61 55 6.59 | Ao 6.69 3 ss 
SO: AOP sid aie ss 7 59.9 70 00 6.55 | F8 7.00 4 
OB. RA a) oe a 68 46 5.48 | G5 6.47 3 
OF Osco cae | FOR 6290) bs... ssh. Bo 8.51 2 
G6. Sars... 8 6.3 66 29 7.02 | F2 Ae 5 
oe. oy Bb. 920 OOVRO. fh. dies G5 8.18 2 
Cole i) ee 3 7:4 60 41 6.36 | Fo 6.50 2 
C8 O94... cat OS: RSS GaOr 16.3625 5 7.54 2 
OTLIORS: ...... 8 9.8 GE BO! OES cts Go 8.56 2 
O59 996.5... 52'f 21 OKO i aoe > a (eager Go 8.14 2 
ee S| 8 10.5 GOrA® ~\. «6g Fo 1 ee 2 
62 (00t.... 2... | Sae10 62 49 5.99 | GO 6.69 2 
60. 464...<...] 8 3420 69 14 7.16 | Fs RAS, 3 
oi: 8 14.4 60 57 6.48 | G5 7.3% 3 
62.906; & «. «<P US eaiges "Oey ame EAR Bo ey 3 
OS 8088 rss, to eee 65 03 7.50 | F5 7.80 3 
GO) TFS? . ns cs] ORE ST 60 02 8.66 | Fo 8.65 3 
OF. <845...;.-.1° © 20m 67 38 | 6.01 | G5 6.79 4 
Ob IO: 2. sis OES 68 52 6.89 | Bo 7.12 2 
60-7086. ...; 2; |) 88230 60 15 7.00 | F8 (Be 3 3 
a re 8 23.0 69 39 6.44 | Ko 7.79 4 
Se 8 25.6| 65 29 | 5.39 | Ao 5.58 3 | S P.D.M.=5.74 
7) War, |= a le S| e380 {-6;2 Ko 8.10 3 
OS hed... 26. 8 30.3 OOF. hed gees Go 6.23 2 
60.2848:....;... | “8 380 | 00.87 6.42 | Ao 6.29 4 
64; 608... 3.5.0. 8. 4Ps 64 40 4.76 | K2 5.98 4 
me: 698.0... 254 Bxea-0 72 23 6.93 | Ao 6.82 3 S 
67 1056..........51 Big270 oer os a (ea Fo 8.21 3 
GE HO7O:.3.5.. 8 34:8 | 61 17 7.46 | Ko 8.31 3 
oe 8 35.1 | 73 39 | 7-40] A2 | 7.26 4 |S 
72 -4a7.......| 8 g6.9] 7245 | 7-54) F2 7-74 5 
BO okie axkuc fe Someeret MORNR5 Ur... . snr F8 8.05 3 
67 560.. 8 39.8 67 05 6.15 | B8 6.09 5 S 
64° 707... 8 41.1 64 38 7.20 | Ko 8.46 2 
60 1078.. 8 41.7 ae i Pee A2 7 eye 2 
62° 2099.64. 8 45.2 62 20 5.72 | Fo 6.08 3 
7 a? Cr 8 46.0 7 tae 0 Tam (eae K2 8.35 4 
RS Sane 8 48.1 64 59 5.62 | G5 6.64 4 
Se ae 8 48.2 65 54 7.42 | G5 8.33 3 
GL S088... 62.) (S450 Gtae:. Hes eres A3 8.66 4 
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B.D. No. | R.A. 1g00 | Dec. 1900 | Mag. Sp. Mae | No. PI. | Remarks 
| 
66° 58o.. ..| 850%0 | 66°23’ | 7.22 | Fo | 7.60] 6 
63 810.. 8 50.6 | 63 50 | 7.07| G5 | 8.18] 4 
G2 S52. 8 50.7 63 44 | 6.94 | Fo 7.20| 5 | 
a. 8 52.1 62 20 cesv at ae 8.57 | 4 
68 551.. 8 53.5 | 68.01 | 4.99 | Ma 6.61 | 6 | 
a 8 s4.1 | 7: 42 | 7.12 | Fo 7.27 6 | 
72 i£36.. 8 54.6 SOF Vn. Bo 8.47 - at 
61 1008. | 8 56.7 | 6x 23. | 7.72 | Gs 7.76 4 | 
68 553. 8 56:8 | 6830 |.. Ko §6©18.28] 65 | 
69 504. 8 57.3 | 68 52 | 6.95 5 7.30| 6 |S 
72 441 | 8 59.2 | 92543 ree Re | 9.68 | 7 | 
67 573 | 859.6] 6717 | 5.33 | K2 | 6.92] 6 | 
67 §77 | 9 1.6] 67 32 | 4.87 | F8 | 5.56| 6 | 
68 557. gece 2 2 eee Sit.) 6 
69 500.. } 9 2 | 69 27 | A2 8.27 | 8 
| | } ‘ 
63 825. | 9 3.3] 62 51 pct 8.03 | 3 
72 444.. | 9 4:3| 7204 | 6.46| Ko | 7.50] 8 
66 599.. | 9 4.9 | OOO8 bowie Fo 7.98} 4 
66 600. | @& §.2)! 66-19 a Fa. |-7:03:} “4 
73 452 9 5.8 43.22 5.89 | A2 |6.06| 6 S 
| 
62 1058.... 9 6.4 6t.56. | S23) FS j soapy 4 
OF. Set... " 9g 6.6 OF: 3S bons dsoh mee 1 2288 6 
1 .303...:..:) © BS) eae POgel Ge 17S) 8 
60 1181.. Q 12.9 60 12 | 7.46 | Ko | 8.67] 4 
OF Fed... Q 13.0 61 48 | 7.58 | A5 7.96 | 2 
| | 
62: 8818. 32.5 | OF TO0G | Gg 7.48 | K2 8.80 3 
60 1187 Q 17.4 60 26 “ Go | 4.90 2 
64 733... Q 17.7 64 23 | 6.46 Ea. | 3.06 4 
O4 735. g 18.9 64 47 | 8.25 | A2 8.56 3 
68 572. 9 22.7| 67 58 | 7.22 | Az | 7.50 5 | SP.D.M.=7.73 
| 
67 504. 9 23.3| 67 19 | 8.02 | Fo | 8.19 4 
72 462 Q 25.4 72:36 | 5.8%) Fe | 6:2 8 
70 565 9 25.6 | 70 16 | 4.57| Go | 5.58 9 | 
67 597 9g 26.0 67 14 7.37 1 FS | 7.79 eo 
74 402 9 26.2| 74 47 | 6.38] Bo | 6.19 41S 
| } | 
Ot -59g%........) “@:97.9 | Ohm | 7.17| Fo | 7.63 4 
72 4064.. 9 27.9 72°32 | 7.24 | Pe.) 7.86 8 
70 467.. ' 9 28.0] 7005 | 7.12| Fo | 7.46 9 | 
FS AAO od oi g 28.4 73 32 | 6.43 | Fo | 6.64 8 | 
Of BhShce ss O06) Ob ae: Ro. | Fs | 8.79 4 | 
Pag | 
90.. SO826 3.0.) OF26.9 70 43 | 6.84 | F2 | 7.40 7 
5 ee 7 Sear Q 30.1 73 18 | 6.98} Ag 7.20 8 S 
60. 1108......5 2) -O 76.2 60 39 | 6.56| G5 | 7.44 a4 
69 526.......| 9 30.3 | 6945 | 8.04 | Fo | 8.34 6 | 
67: 608... 9 31.2 | 67 43 | 6.28 | Ks | 7.71 6 | 
| ! | i | 
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| | | | 
oe 
B.D. No. R.A. 1900 a Dec. 1900 — | ny Lind | No. PI. | Remarks 
Re ROS bis S05 g? 310 | ra fie i Oe a Fs | 7.08 | 10 
69 531.. 533.7 4 69.42 | 5.94) Ro} 7207 | 7 
67 608.. 33.9 O7t@ bose |} A2 | 8.30] 5 | 
92 -400.. 9 33.8 72 42 5.39 | Ko ee 9 | 
63 858.. 9 35.6 63 23 7.87 | A3 8.21 | 4 S P.D.M.=8.39 
| | 
65 731 9g 36.8 65 20 6.18 | F2 | 6.43 | Bit 
64 752 9 38.2 64 07 6.50 | F2 | 6.70 } 2 
63 861 9 40.0 63 43 6.94 | G5 | 8.05 | a | 
Gs (996... ...5.} AQ4ELO 65 22 S:08:) Fe -t-oe4e-T 3 | 
60-7900 .53..5) O.4F6 60 34 7.24 | Ko | 8.52) 3 | 
= : | 
67 G87... ot OO ILO GH 508 by oe cs | F2 | 8.18 i) ae 
CE & eee me ee 66 04 6.29 | Fo 6.38; 3 | 
op ee eee 9.45:3 72,09 | 7.58 | Ao 7.74 10 | S 
6I IPstI.. 9 47.8 61 36 6.42 | Ko 7.68 ao 
2a ae 9 49.5 W221 5.96 | Ko 7.06 8 
: ’ 
69 550.. CekerG) S6Oe) 45.063 Fo | 8.34 6 | 
69 552. 9 55-0 an F's | 32 7 
63 882. 9 56.2 63 03 7.44 | Ko | 7.55 2 
64 764.. 9 50.3 a a ea *2 8.58 2 
67 (632... 0$7.4.| 07 40 7.11 | Ko 8.21 5 
| 
GO: E686. .04 9 57.6 od, et Ce | A3 8.56 3 
OS) ABRs sis: 9 58.4 64 54 | 7.65 | F2 | 8.05 4 | 
66 -648....:..| 9 399.2 | 65 48 |...... | Fs | 8.37 3 | 
FO. “BOB 6 occ os 9 59.9 70 25 | 7.90 | Fo 8.25 oo 
67: Gas... 10 0.4 OF 20. hic c kas | Go 8.28 3 | 
STE) ey (eo My 69 10 7.26 | Ko 8.16 5 | 
64 770.. IO 1.9 6g 26. |.6.75 1 Ks 8.30 2 | 
FR BOP css os AO? 9-227 74.22 | 7.67 | A2 7.80 6 | 
SE BaGe sce 6c fOr 2350 71 429 || 7.50 |"Ro 8.40 6 | 
Be GG80>.../- oO 3-2 63 25 7.12 | Ko 8.22 a4 
OGVSS00.....5 02 EO 2002 60 39 6.75 | F2 (ee 3 
73 489.......| 10 9.6] 73 35 | 6.48} Fo | 6.70 Bc 
65 967 scc5s. | TO BOKS T 16530 6,94 |g 5.86 aC) Os 
| PR (a) 8 eo pr Mw dame eae ere | Ko | 8.14 8 | 
66: “S68... 4]: BOK 4 69 15 | 5.84 Fo | 6.09 9 | 
| | | 
61 1183.......| 10 14.9 | 61 24 | 7.47 | Ko 8.76 i 
60 064... [9586.9 66 04 4.92 | Ao 4.80 2 |S 
60.8203...5::..4...) 20 28, I 60 05 7.01 | Ko Sagi <6 
66 671.......| 10 22.8] 6608 | 6.39 | Ko | 7.60; 3 | 
a. ae IO 23.2 73 50 7.14 | Ko | 8.22 5 | 
| 
G4 980..« 2.05 | 50.936 64 45 6.00 | A3_ | 6.25 3 S P.D.M.=6.44 
oP | ees - 10:23.7 74 18 8.07 Ao | 8.28 —_ 
GF 698;2....: IO 24.2 66 49 7.27 | F2 | POSi -# |. 
74 438... | 10 26.1 | 74 21 | 7.52 | A3 | 7.61 | 6 |S 
65 “Git... | pIOLEF ed BGO? alee. se eo”, soc a7 |” 
Le | | 
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| | | | | ves. | 
B.D. No. | R.A. 1900 | Dec. 1900 | a | KD. Vinal | No. Pl. Remarks 

69° 576.. .| rob27ms | 69° 22’ | ered ake | As | 8.42 5 

64 795.. | 10 29.2 | 64.07 | F2 | 832 2 

60 1274. | 10 31 8 | 60 38 6.87 | F8 | 7.39 3 

40: 620.. | 10 32.5 | 70 40 NT 8.46 6 

74 440.. | IO 33.2 | 74 18 | 7.67 | Fs5 | 8.00 6 : 
| | | | 

69 583. 10 34.7| 68 58 | 5.90} Ko | 7.21] 9 

66 678.... 10 35.2 | 66 14 | 5.12 | Ko | 6.49] :; 

69 584. | 10 35.4 | 69 08 | 8.08} Az | 8.38] 5 

69 586.. | 10 35.9 69 36 | 5.23| Ko | 6.42] 9 

66 682.. fOn4t.¥ | 65.50 |-7:58 | FS | S220 | 3 

60 1280. | 10 41.1 60 38 | 7.22 | Fo | 7.50 2 

65 803 .| 10 42.1 | 65 40 | 6.24 | Bo | 6.36 a a 

64 810.. .| 10 42.9 64 19 | 6.58 | Ko | 7.78 2 

70 634 ..| 10 46.8 70 2: | 6.08 | G5 | 6.94 10 

64 814.. IO 47.1 ORO Dee are Go | 8.44 2 

‘ ee is Saas, 

70 640.. | 10 51.9 7o 2t | 8.01 | Fo 8.21 8 

64 824 ..| 10 54.8 63 58 | 6.34 | Ao 6.43 4 S 

7i 557-- | 1055.7] 70 50 |..... | A2 8.34 6 

44. A452... | 10 55.8 AU Wes orttac | F8 8.41 4 

70 645.. | 10 56.8 | 70 35 | 6.64 | Ko | 7.84 7 

62 1160.. | 10 57.2 62.53 [| 9. x¢ | F8 7.391 3 

65 817.. | 10 59.3 65 21 | 7.22 | Fo 7-69} 5 

66 697.. | 10 59.8 06 25° | 7.67 | Gs_ | 8.36 2 

7) “Sse... } ir 1.6] 72 28 | 6.87 | Fo | 8.31 7 

68 632.. | ‘1. 3.3 67 45 | 6.09 | As | 6.30 7 S P.D.M.=6.37: 
| j } | 

67 684.. (ae 2.8) GUP fe c.3.s | Fo 8.2 5 

64 834.. lax 3.6] 6g g3 | 7.87 | Fs. | 8.29 3 

69 602.. .| ir 5.8] 68 50 | 6.42 | A2 | 6.50 7 

61 1226... | Te 652 O1 44 | bo wire | A2 | 7.37 3 S 

67 O86.. | i. 625 67 33 |---+-- | F2 | 8.36 3 

68 635.. far 6.6 67 $2 | ey a 7.62 9 

62 O47.. lair 8.0 62.40" | 7.77) GS 8.51 2 

"2 520.. = aes ee 72:33, | 9.34 | Bo 7.00 8 S 

74 450. | ee 74° OO. [7.38 £5 | 8.18 5 

65 823. o/ 8f- O20 65 27 | 7:07'| Ko | 8.21 5 

70 654.. EE 20:3 69 45 | 8.14 | Go 8.42 3 

60) 2358....6 2 P Eto 60 28 | 6.66 | A3 6.97 4 

OF (G26... -.; hry, Ss Gare Fo. ees F2 8.32 6 

Ot 3256... 352.) 28.8820 60 49 } 74 | Ko | 7.71 4 

OF 608.2662: ER IS 67 13 | 7.12 | Fo | 7.33 8 

Oe S4t.......1 TE 16 64 03 | 5 See F2 8.32 4 

OF £572): Pah 232 62 43 7.02 | Ko | 8.09 4 

63 O82... a ie ae 7 hy, 62 54 | F2 | 8.16 4 

OF G04... pe eS 67 38 | 6.3% | Ee. | 9242 8 

65 828.. oe) Bh. 2626 64 53 | 5.98 | Ao | 6.00 | _ S 
| | | 
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B.D. No. R A. 1900 | Dec. 1900 ag iy is. & Pl. | Remarks 
g | ee ra 
Nc ER Fe dD Pe as a | Fo 8.18 4 
66  Sa0.......05. |) SEES an eee F8 7.80 5 
67 Goo... ....| 21 20.8 I i ait F5 8.32 6 
60: “008... 2... II 21.6 a ae ee A2 8.25 4 
i eee Ose 64 07 762. | es 8.04 3 
65! Ged ss... ee O38 67 59 7.27 | Ko 8.28 5 
62 2983.... ... II 23.4 62 19 5.86 | Fo 6.08 3 
OF Jor... Fr 23.5 67 29 7.49 | F2 7.81 8 
68: 645... ..50.]) TP 26.2 68 41 | he ane A2 8.21 2 
WO HOGS........ <2) BEa26-%" | 69553 | 4.06 | Ma | 5.78 - 
GP TaNO... 5.0...) EE oF 61 38 5.47 | Fs 5.88} 4 | 
68 “650.......;. £9483 |) 9O8NOS. 15355. A 5 Sag’ asa 
66 72g... ... ¢) 22 2B 65 48 | 7.22 | F8 7.80 5 | 
Ci WARE. oo sci: | SESE OF Boveces Fs 8.45 a 
on re eee i. 0 Be 69 53 | 5 36 | G5 6.33 9 | 
67 709..... | II 30.5 | 66 54 ee | Fs 8.08} 6 | 
63 (O72... } EE Ge0% 63 15 7.32 | F2 7.50] 4 | 
Oa MIs sa) EE BRS 64 43 7.85 | Ao 7.66 6 | 
05 “S43... Tr 43.3 64 53 6.44 | A2 6.47 as 
G0: HONG... s.. 1 SR Be | O09 24. 1, ace | F5 8.46 6 | 
| 
63 974...... 11 34.8| 6257 | 7.02| Fs |7.53| 3 
SOWESAO. 2s AEE Bh. 60 39 7.79 | Fo 7.04 4 
On 1260...:..« II 35.6 61 24 7 ag ie ee 4 
OF 1906... .. | -SPebs0 67 18 5.48 | K2 6.66 8 
OS SE82 650% Ir 38.9 73 42 7.2 K2 8.42 2 
90° GF6...< II 39.5 70 20 7.62 | A2 7.78 ’ S 
OS. 2065... «:.. II 41.6 64 57 7.45 | Ao 7 ek 6 S 
a EY 409 61 58 6.64 | Fo 7.08 4 
6S. -662..... 43:7 67 53 7.17 | F8 7.62 7 
69 1628... 2. 5. 90480 69 24 7.09 | A2 7 20 10 | 
63 982. 11 47.8 | 63 19 |...... A2 8.32 2 | 
7A .495. II 47.9 (hee 7.64 | Ko 8.36) 2 | 
74 476.. It 48.3 74 19 | 6.78 | F8 oe) 6 
72 550.. 11 48.8 72 28 7.54 | F5 8.00 9 | 
Wa: RET... II 49.0 72 42 seca f eRe 8.30 a 
' 7M En eee oe ee a | Fs 8.42 eG 
i es re PY. 5003 67 40 7.47 | Go 7.76 8 | 
{ 66) $999 co cs 1 Sea 6547 [sO 92 1Ss 7.56 5 
i G2.2804... 65... | BERGER 62 06 | 6.28 | G5 7.10 4 
i | aaa ER et a ae hs aaa eee | F5 8.33 3 
ij 68 667........., | 21 55a28"| GB-e2 7.07 | K2 8.16 7 
i 62 2006;.... ....+<\) SEaggcn 62 02 6.66 | G5 7.70 4 
i Ja See II 54.1 61 53 7.52 | Az | 7-55 4 | > 
ion See II 54.4 72 08 , | F5 | 8.36] 2 | 
69° 636...... RT 5.5 69 45 | 7.32 | Fo | 7 | 8 | 
| | 


| 


' 
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CATALOGUE—Continued 
B.D. No. | R.A. 1900 | Dec. 1900 i. ms me. No. Pl. | Remarks 
eres eee e 
os | wer Oe Pei col Ee OS 
qe” go8.......) mahggmy | aay 1.6.60} Ao 6.78 | 10 | § 
71 599.. | II 56.5 71 25 | 7.36 | Ko 8.28] 3 | 
65 853.. é EE 56.5). 65 sen | oF: 25") ag ae et Ma | ea 
69 638.. | 11 58.5 | 69 35 | 7.10 | K2 8.39 6 
67 730:. | Ir 59.5 | 66 54 | 7.87 | F8 | 8.21] 6 
| | 
69 642.. | rz 0.5 | 69 18 8.07 | Ma |8.1-8.6| 8 Var. 
63 999.. r2 6.6 63 30 | 6.24 | Ko | 7.46] 4 
69 044.. r2 2.1 690.15. | 7.t4:)(Bs | e.48) 3 
69 645.. r2 2.3 69 38 | 7.91 | G5 | 8.40] 3 
92 §58.. 52 3.0 ea ae eee \2 8.30 7 
66 746.. rz 3326 65 54 | | F8 8.17 5 
75 400... '2 £50 7$ 33 | 6.36} Fs .| Gids 4 
67 735.. 12 8.2 67 38 |. re a 8.38 2 
Of 1253... tr? .$:2 Oe Ss ack ders | Aa | S.g 4 
66° 752... 12 0:2 | 66:40. | 6:98 | Ko | 8.07 6 
| | | 
| 
71 610.. 12 10.4 70 45 | 5.80 Ko | 7.00 | 10 
73 549.. 12 11.0 | 73 07 | 6.55| Ko | 7.57] 8 
64 887.. 1211.9] 64 11 |......| F8 | 8.47] 3 
61 1289.. t2 53.5 66:52 f. 2.20% | Gs_ | 8.46 | 5 
75 470.. 1214.4] 75 43 | 5-4! | A2 | 5.53 | 41S 
| | 
63 1000.. 12 14.9 | 62 55 | 7.72 | As. i 7.90} 314 
OF 749... 215.4 | 66:57 | 7.12 | Ao | 6.00 8 S 
64 8go.. i2: S:9 64 14 | 7.37 | Gs | 8.12 5 
62 1228.. 12 17.3 | 62 09 | 6.86 | Gs 7.70 4 
61 1292.. 12 18.9 61 28 7.69 | G5 8.36 4 
61 1204.. r2 20:3 O61 14 | 7.41 | Go 7.68 5 
64 806.. 12 20:4 64 22 | 6.37 | G5 7.2 5 
72 (KGe.... 12 22.1 72 29 | 6.44 | Ko 7.48 10 
61 1295.. I2 22.9 Or 42 | 7.85 | A2 7.90 5 S 
66 761... 2° 43°8 66 02 | 8.08 | F2 8.19 3 
67 746... I2 24.8 67 27 | 7.02 | G5 7.96 8 
70 700.. 12 28.7 69 45 | 5.25 | Ma 6.78 10 
66 763.. 12 26.4 66 27 | 6.72 | A3 6.96 8 S 
02 66Q.... 2) 32 12Q6.7 71 52 | 7.02] Ko | 8.04 10 
60) -666......:..| 32-276 69 03 | 7.42 |.Fs | 7.80 7 
) a: > rae 3239.7 OPA Pick eax | A2 | 8.06 8 
73 559.- a2 99.4 1-72-02 | 7-327 | FS i 7-8}. 4 
70 705. I2 30.5 7034. | §:15 | Ko “[:6.40:) <9 
69 669. 12. 31.6 69:34 | 7.42 | G5 | 8.02 7 
70 707 09: 32.9 70 44 | 6.72] K2 | 8.14 5 
| | } 
72 575 12 34.3 | 72 41 | Dawes | Ao | 8.08 6 
61 1309 52 36.1 61 26 7:10 | Ko | g-o6} 6 
73 561 12 35.6| 73 33 | 7-44| Ko | 8.11] 6 
60 1416 I2 35.9 60 05 | 7.87 | A3 | 7.98 | 4 
OO 678.545: I2 36.1 OG 28) oesa ec | F8 | 8.56 | 5 
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CATALOGUE—Continued 
B.D. No. R.A. 1900 | Dec. 1900 nan — | ae | No. Pl. | Remarks 

64° o14.......| 1253674 | 64°19 | 7.50 | Fs5 7.82 5 
64-5006... 2... 12°27.2 63 16 5.92 | Ao 5.82 5 S 
ee 2 ee Oe Be, 61 42 6.46 | Ko 7.59 5 

60° 968... 4) 323002 66 29 7.48 | F2 7.88 4 

2 SUB. cc ccsaf BAeOrd 7 et 7 a8 Pat A3 8.10 6 

42. EUG... +>} T2g008 Te a ca Ko 8.22 4 | 
G3.9044......5 5418? 40 63 20 5.83 | As 5.96 4 158 
7 74.......] 3243.5 | 67 2 5.67 | Ks | 7.05 8 

Wa 1640...0..< . aaa 71 29 1 Pe eee 8.27 4 

OF 0 900. «0... «0 ERE 60 52 87 [Hes 6.08 4 

G2 1859.23.05. 2) EMF 61 55 7.32 | Go 7.80 4 | 
Ge 003 ......44. 1)22-48.8 65: 17 Fo 7.02 6 | 
63. 1037........ | 29.46.7| 63.31 7.16 | A3 7.64 3 | SP.D.M.=7.57 
90 FOS eos s < 1247.4 69 50 7.94 | Ao 207 o | 
92) (REG s< 4s soa 1 EOE i ee |e AS 7.98 8 
60°2426.......1)°92°40.4 6656s 1 owen Fo 8.02 4 

OG DIP B ee ck 12° S325 65 59 5.27 | Fo 5.48 6 

ej SR eS et Yc 69 08 7.38 | G5 8.34 6 

OS) 963... 3024 S58 67 47 6.66 | Ko 8.09 7 

he Se I2 53.6 SE Be 125 eer Fo 7.94 8 

G5 1008.64... | 2S 65 27 6.56 | Ko aig 6 

66: “Go.........10 tassels 69 14 7 Ae | has 8.40 5 

60° BSlis cs. scp Ee S53 60-50 bs c esc Go 8.52 3 

PY OSB. ss. eee S 71 08 7.42 | Ke 8.30 8 

ee ene ae £2 50.2 68 08 5.50 | Ko 6.65 8 
620075, o.. o1 F2 870 64 09 6.02 | F5 6.35 4 | 
60°1430.:......) 12:58.6 60 16 6.33 | Ao 6.39 4 1S 
72 (eee, 6.3 ss. | EP SOc7 PES A srece-oiwts Fo 7.Q2 8 

WS ROE cs ed ae OS ee a re \o 8.00 7 

Ce ae bf aa, fie 2 Same dese 62780" Poco es A2 8.55 3 
Go reese... choke OO Gangs 6.31 | Ko "22 5 
63550595. .5..': ry Ac2 oe a fe eer Ko 8.73 2 

Te Ree sss <5 HS Soe RYE boas he Ao 1 BYE: | 
OasNOSO..<c55% 13 5.9 | 62 47 6.49 | Ao 6.45 4 S 
G6: 2900.5... 551 BB Fr | IG6700 4) ... 2. A3 8.17 2 
Os.tGn7...o3 x. | aS 63 42 7.48 | F5 8.06 4 
oy ae 13 9.6 67 52 7.04 | Ko 8.20 7 
O828990) 2 «3.4 ote SOLE 67 49 6.75 | Ko 7.58 6 
Arey osc 2-3 13 10.7 73 20 6.43 | Ao 6.52 6 S 
GA) 1088.65.56 Ca-"2.3 oP ca | ae Fs 8.42 2 

i i te ee 68 56 6.11 | Bo 6.05 6 S 
92 608......% £4<54)7 EMO Vs aah F8 8.16 8 
ete) 5, ee 13 14.9 68 13 7.32 | Ko 8.34 2 
OF P9BOs dsc 1325.0 a? an 5 8.2 2 
Gorress.... «<< | 25 005g ee in (eee F8 8.34 4 

















YERKES ACTINOMETRY, II. +75° TO +60° 159 


CATALOGUE—Continued 























B.D. No. R A. rg00 | Dec. 1g00 | ae ey Lina No. PI. | Remarks 
6t 1350:......| 2aPa6Me) Gosh |. :-... G5 8.27 4 | 
62 1288.. 1316.71 61 56 8.03 | A2 8.15 | 4 S 
79 730.......| 13 17 3 | 79 10 | 7.99 | F5 8.38 | 6 | 
69 696.. 1 33°39. 6 | 66°38 7.24 | Gs 8.18 | , ae 
O2-IO72.. - 200i. 13,10:9 | 03 19 | 7.98 | Go 8.45 | 3 
64 949.. 13 22.6 | 63 46 | 6.55 | Gs 9.42 5 
73 592.. | 13 23.6 | 72 55 | 6.07 | K5 7.61 6 
71 651. | 13 24.4] 7651 | 7.46] Fo 7.68 5 
60 14061.. | 13 24.8 | 60 28 | 5.41 | Ao 5.36 4 | S 
70 74I.. | 33:35. | 70 38 | 7.52 | Ko | 8.2 5 | 
64 951. | 13 26.5 | 64 42 | 7.05 | Go 7.94 4 | 
71 054.. | 13 28.8 | 70 56 | 7.84} As 8.17 | 6 | S 
61 13606.. cha 13 30.2 | 60 40 | 6.95 | Ko 7.051 3 
O5) O40.%. 4.3.2) F354n-0 | ae a cee | Fe 8.38 6 | 
70 747. 13 32.4 | 7037 | 7-31 | Ao | 7-41 et as 

| | | 
67 790.. | 33-34-60 | 67 33 6.80 | Gs 7.84 7 | 
71 659.. } 22.34.8 | 9P 4g | 5:67 | Re 6.69 8 | 
67 FOZ...) 03 3608) OF OF | 7,70 | Az 7.98 6 | S 
Oe O0E......5.<.} 3a Sace i Soe eer | Fs5 8.54 3 
65 953-- | 13 38. | 65 20 | 5.70} Ao 5.85 Tay its 
66 816.. | 13 39.0] 65 47 | 6.55 | A2_ | 6.69 | 5 S 
60 1485.. | 13 40.5 | 60 39 | 7.06| Ao | 7.15} 6 |S 
65 957-- 13 41.2 | 65 31 F5 | 8.29] 4 
69 7106.. 13 41.9] 69 43 | 8.14| F5 | 8.54 7 
65 961.. 13 42.5 | 6507 | 7.80} A2 | 8.12 7 
| | | | 
60. 7¥7.. 13 42.7 | 69 30 | 7.89 | F8 | 8.32 6 
62 1318.. 13 46.5 | 61 59 | 6.05 | Ko | 6.87 5 
61 1381.. 13 40.8 | 61 02 | 7.70] Ao | 7.88 s is 
72 628.. LP APA). FOO Veen: | Go | 8.29 4 
70 ©760.. | 13 47-6 | 70 19 | Beha | Ao | 8.22 4 
| 
66 8at.. Eg ape 66.29. fo. .00% Fo | 8.35 4 
65 963.. A 3g 486s 65 13 | 4.77 | Ma | 6.28 6 
62 1322.. . Pe ee ie a | ee | Ko | 8.30 3 
Ga) FAO es css Al aes 69 45 | 8.24 | Az | 8.31 4 
63 1I102.. | 13 51-6 | 62 53 | 7.26 | Ko | 8.16 4 
| | 
| | | 
62 1103. . > 13 52.8 63 39 |...... | F2 | 8.08 4 
7 ey CO aa | Ys 52. 70 27 | 7.38 Ko | 8.26 4 
OG: O25. .6 05. ob Eee G 65 42 7.58 | Fs | 8.28 5 
Gg: t405.......| 12 S48 1. Oo e | 7-9r) Be 1 9-9e) 4 
Ge 2096...:...) 8 Se Oe ee I 6.40 | Ks | 7.43 6 
| | | | 
65 966.......| 13 55.7 | 65 24 | 6.99} Ko | 8.15 7 
66 827... Re SO56-| 66.360 fo. es | F8 | 7.93 6 
OS “OOK. ... .. | 8S S054 64 53 7.20 | K2 | 8.18 6 
60 1505.......| 13 58.0] 6003 |......| F8 | 8.44] 5 
63 1109.......| 13 58.5 | 73 53 | 7.68 | Gs | 8.10 4 
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| | pis | | 
B.D. No. R.A. 1900 | Dec. 1900 | Saw. | _ | ne | No. Pl. | Remarks 
6o° 933.......] 13"5976 | Go’10' |...... B8 | 7.98 | 7 | 
We 4 Pa FE © ee Mo 7.401 A2 | 7.6r| 4 |S8 
ie <r EUN6G.0 |) 962. 46°. a3 5.0 Fo | 8.26] 4 | 
9G. GOO «. 8 scn<5 ia Tas 70 46 7.69 | Ks | 8.29 4 
70 774.......|14 7-6| 7004 | 7.14] Bg | 7.20 7 * 
| 
60) 790::...:.% tA: 26.4 69 20 6.56 | Ko | 7.96 pod 
62 1820.5... 14 8.1 Ga so |......] By . | 8.07 a | 
61 1400.... m4 -8.7 60 57 8. Be |Ses9.| O | 
90 978.55. 14 10.2 69 54 5.36 | Ma 6.93 | 7 | 
62. S197. 2: 14 10.6 63 09 7.67 | Fo 8.04] 5§ | 
| 
65 987.. 4.5305 | 65°28. | 9.26) Ao 7.51 s |S ?P.D.M:.=7.53 
63. 1723.. 14 13.8 SOMES aa Geen F8 | 8.39 3 | 
63 1125.. eae ee a Ao | 8.41 4 | 
69 741 14 15.9 69 12 e F2 7.93 6 | 
65 991. 4010.7 64 50 8.05 | As 8.26 5 | 
| 
G7 (Sst... eRe a OO Ga Vio. As 8290.1 os | 
‘ees. aa TA 3970 | DOG RO™ oli cds A2 | 8.33 a 
68 777.......| 14 18.0] 68 15 | 6.71 | Ao | 6.77 6 |S 
66 842.......| 14 18.8 | 65 49 a F5 7.64 ef 
OS: 481... :..5) 44 36:2 68 16 7.09 | A2 7 ee 5 S P.D.M.=7.37 
G2 taee....c.. 5) (or toss "See | Oe Ee = Ao 8.38 | 3 
61 1422.. r410;7 | 61:26. | 7<23:|'Go 7.76 | 6 
60 1534.......} 14 19.7] 60.14 | 7.61 | Ko | 8.27] 6 
62 745... 14-22-53 63 2 7.43 [Re 92 | 5 
66 847.. 14 23.3 66 26 7.14 | Fe 7.04 | 5 
60° 15at....... | 14 24:8 | Goro 7.96 | Fs5 7.89 | 4 
Oiitaae.....5.5) Ma 20.2 60 50 7.32 | A2 7.44| 4 S 
60 “940.......-)- 34 26-4 | 60°42 7.79 | Go 8.28 | 6 
76 527.......| 14 27.7] 76 08 | 4.37 | K2 | 6.22 ae 
Pe dORT S's 7 5 a) 14 27.8 9280). Viecaa es | A2 | 8.19 | 
| 
| | 
63 1136.. ee ee 63 38 | 6.04| F5 | 6.50 | 2 | 
ne Et SEM is 60 40 6.18 | Fo | 6.32 | 4 | 
66. -987......:)49 294 68 31 7.18 | A3 7:59} 4 | S 
WO 92s... 34.0) EE SOS foe nd eee F2 8.27] 4 | 
GG) S65 iesk sac DAOSES 14 50 6.63 | Fs 6.95} 4 | 
Tek? 2) gape 4 32% 63 38 7.38 | K2 8.53 2 
ES OE 14 32.6 67 14 7.54 | F8 8.00 3 
66826... .. 2) %4-32;8 | 10625 7.87 | Fo 8.09 4 | 
64 I114.., de ee ee 63 54 7.84 | A3 | 8.25 2 | SP.D.M.=8.34 
G4 uTOT?.. +s <0} 9486590 | 04.43 AG BO || oto 4 
GarsOKS..:: 2. .4 9437-2 64 35 7.50 | F2 | 7.87 3 
oe. re 587.0 66 40 | 7.43 | G5 | 7.84 a. 
Ln), ES (ie SIR: 72 42 | 7.95 | Fs | oe a 
OF -265T..5 =. 2:94 236:5 61 41 6.17 | F2 | 6.38 6 | 
66° 1587.....5....1 TA. 9009-1 “60°30 | Riana Fo | 8.11 5 | 
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CATALOGUE—Continued 
| | = pore 
B.D. No R.A. 1900 | Dec. 1900 | HR | MED. | Ete: | No. a. | Remarks 
61°1454.......| 14"4176 | 61°32’ | 6.60 F2 | 6.98 | 5 
60 1560;........\| T44200 | 60 29 7.46 | Ko | 8.35 | 4 
65 1011.......| 14 43.3 | 65 47 |...... | Fs | 7-63} 3 
65 1012:.....:| 14 44,0)| 68 0g 7.85 | \o 8.00 3 
60 1567 | 14 44.5 | 6008 | 7.21 | 2 7.40 4 | SP.D.M.=7.58 
| 
72 652.......| 14 45.3 (eines 7.40 | AS 7.50 Sohe 
623308: ........| Seago? a. ae Cer | A2 7.89 g 
65 1015.......] 14 45.7 | 65 39 | 7.22 | AS 7.90} 3 | S P.D.M.=8.00 
ew, ee eee ee 72 02 7.99 | Ba 8.00 4 
73 640. | 14 50.1 ri > an Pee A2 7.50 4 
70 813 | 14 52.7 70 10 7.64 | K5 8.41 2 | 
66 878 | 14 56.0] 66 20 | 4.86 | Mb | 6.37 ial 
62 1380 | 14 56.5 | 6204 | 7.04 | A2 7.06 4 |S 
66 882 | 14 58.3 65 52 6.95 | Ko | 8.01 gi 
60 1582 | 14 59.1 60 36 5.89 | A2 | 5.86, 6 |S 
| | | | 
71 706 | 14 59.6 | 71 00 7.64 | F8 | 8.12} 4 | 
72 664. its O.4 | 72 oD 6.66 | Go | 7.26} 3 | 
60 1584 | ee. EP Gor26- hGr8n [ie fiein. s | Var? 
Ge 887.55. OR GENIE? Pass 2c | F8 8.39 3 
66 886.......| 15 1.4 | 6610 | 7.26 | Go 7.86 3 
66 887.... rs 2:4 |, 66635 7.09 | Ao 7 ee a he 
60 1589.. | 38 4202) \Go032 7.51 | F2 7.87 4 
66 . $8... .... rs 6§:0 O60 Fo. cee | Ao | 8.32 2 
a4 O02... 5 5.6 74 16 7.15 | Ao 7.7 2 S 
65 1036.. 5.9 | 65 06 7.30 | Ko 8.46 2 
O20 HIGF isis TS eS 63°30. | 6.78 | Ba 7.08 2 
66 8go.. 5 6.8] 66 11 6.82 | Ma 8.45 2 
65 1090;:.....[1 39 7. |} 66.56 7.20 | Ko 8.14 2 
, a ye 1g 8:4 70 02 | 7.04 | F2 ye 2 
jo) Se 8.5 7 yi Cee ore te 7.28 2 
Ge, “Bag... re 0:7 68 10 | 6.15 | A2 6.24 4 S 
66: Gae...... 5 6.9 | 66 01 7.66 | A2 8.02 x, S P.D.M.=8.12 
62. 1302.20: 6) EE (O06 62 13 7.34 | Go 7.80 5 
67 876.......] 15 13.5 | 67 44 | 5.23 | Go | 5.74 4 
60) °780......; 15 14.1 69 18 | 6.50 | Ao 6.38 re 
GF 1182.......1 BS Bae) GgreBe 1 6:77:41) Bo 7.80 2 
60 703..... 15 17.0] 69 31 7.34 | Ko 8.21 2 
O48: FISG i. s os b BEATE ae) Se eee A3 8.35 2 
SF O4F os 6350) EATS 972 11 5.14 | Ko 6.54 4 
BE FAG sca ch Eevee sd 71 34 7.19 | F8 754 3 
O§: 3048.......) Egceesg ad > as Omeeraree A2 7.88 3 
Of 2405.......| BE 29.3.) 68 43 | 7.33 | Go 7.82 4 
G0. 2605. ...... rs 17:8 |) 6e-42 | 7.62.1 Fs 7.92 4 
62 1406....... | 15 18.0] 62 50 | 6.64 | Ka 7.07 3 
60 1606.......| 15 18.0 | 60 44 | 7.44 | Fo 7.66 4 
| 
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CATALOGUE—Continued 



































| 
B.D. No. R.A. 1900 | Dec. 1900 | a ms Me No. Pl. Remarks 

i ee 155183 | 74°24’ | 6.66 | Ko 7.70 2 

i er 15 18.8 Ae aaa | inne AS 8.25 3 
OF-S890. «5.55052 TS 20.7 62 23 5.80 | Bo 5.83 3 > 
OS T1882 sick ws E5270 | (63.42 5.78 | Ks 7.19 3 

63: 2904.04. 6.3 a5 -20.2 63 28 7.39 | Ko 8.36 3 
et eee $522.7 Ces 7 Aaa (ER F5 8.19 2 

’. eer: re 592.3 7350 7.36 | Fs y AE ie 2 

O02) F494. i500 ES 2826 | 2629.37 6.37 | Ao 6.54 3 S P.D.M.=6.70 
OE PSO. <605% rs 25.9 | ‘60.01 6.08 | K5 7 SY 4 
O2.3ATS5..-. <1.) 28-9058" | O08 6.79 | Ao 6.82 5 
O27NE6.. 2 51 ES) 2756: |) 02 27 6.49 | K5 7.76 3 

O04 TIE. 3-55 5 PES 2008 64 33 5.88 | G5 6.72 3 

OF 1905. 3..5.. 7 -85580-0 | OF 408 fn sce Fo 8.3 2 

GS) o6a2.....<2 | S588 0 68 08 6.90 | G5 7.66 4 

65° 4062... .. ..} 35.34.0'} (65°36 7.50 | A2 75S 5 S 
69 806.......| 15 37.4 | 69 36 | 5.86 | Ko 7.09 5 

BG WOIS.«...-<) BS S778 66 07 7.06 | Ko 8.29 5 

hig «SS Saeeer I5 38.0 71 29 7.12 | Ko 8.00 3 

In, « Sa see S| COHOR: Tos cre F5 Pa 5 
OF0O02: «2 o05< SS OO ye: in ee A2 7 .ad 3 

67 ©OL0........ 1) 2524328 1S) ay Ae eR a F2 8.29 2 

66) *6r2......<... Ee acd 68 59 oat | a2 736 5 S 
O98 986. oc 15 45.1 62 54 5-13 | A2 6.30 3 S P.D.M.=5.43 
a 15 45.6 COO Hoa o5 A3 8.41 3 

OO “Org... ..:...) B8:46.9 69 47 7.44 | A2 7.50 o FS 
O2:s4a7.:: . 2. ets ae. 9 62:40 swe Aap | 8.33 3 

90 (GaO.. ss... <1 2589.0 70 4I 7.70 | F 8.06 4 

OO N808 7 sc <0 cel) ESS 60 50 7.81 | F5 8.04 5 

63 3998 .%.:.65. ES. 47-7 ic te ae (ee Fo 8. 33 2 

OS TOBE ers .6 os 15 49.0 65 06 7.15 | Ao 7.32 3 S 
66 <92322.....21 2S 40:0 | GO6-4g | os. ce A3 8.18 5 
O511087..2%...5 | & S225 65 34 | 6.90 | G5 7.97 5 

OO 606s 55 I5 53.4 64 OI 6.82 | Fs5 7 Mee 3 8 

oi ae. ee 15 56.6 Ve ee 7.460 | Ko 8.20 3 
a) nen ES G6.1 CORZ0: We o sie A3 8.30 4 

a Sr (Be ee cS “020 £2 | OSs 7.79 5 

65° -Gs6.:..-.:. 16 0.0] 67 59 6.82 | F2 9.37 7 
GSsees:.....2.] 20-1020 65 14 7.10 | A2 7:32 5 > 
MIRO 50's sip 16 1.9 74 13 7.96 | Ko 8.64 2 

C2 =, EOS ee See ea) ime <a” Ta eae | A2 8.17 5 
OS)5008...c.60% 76 8.7 64 57 7.30 | Ko 8.35 2 

WO AMOS xin siesta Oo eee 70 32 | 6.74 | Ao 6.68 5 S 
ee 16 5.4] 73 25 | 6.95 | Fs 7.17 4 

GS ROGA. sc. <3. 20 65% 68 04 | 5.40 | Ao 46 ms 
OEE ok ee 16 8.2 | 63:40 | 6.71 | A3 6.90 ae ee 

| 1 | | 
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B.D. No R.A. 1900 | Dec. 1900 ae 5 me No. Pl. Remarks 
60" 1658....... 164 82 | 60°08’ | 6.70 | Ao 6.58 + is 
80 FOB eds os...) DO ed 71 34 8.28 | F5 8.28 4 

4 FYB... 0. :) Ie 41.8 72 39 7.78 | Ao 7.91 4 
OF O90) f505. 16 12.1 67 24 | 6.28 | Ko 7.2 8 
66 OAT... ..% 55 16 12.8 Sa ah ee Go 8.40 3 
92 BIOc:. .. «| AOS yee: Sol See A3 8.31 4 
Re 2 eee 95 ¥1 7.9 | Ge 8.22 5 
60. 1665.........} 16 35.6 | 66:00 5.64 | Mb | 7.09 3 
We SESS... TO eOce 73 38 5.98 | Ao 5.85 3 
6S: S65.......| 16 38.2 68 48 6.47 | Ko 7 er 4 
a 16 20.1 70 36 7.46 | F8 7.86 i 
G2 1470....... 16 21.5 ORS) howcives Gs 6.48 4 
Cag: | as 15 22.0 | 69 20 5.44 | Ko 6.36 % 
90 OFF. 5 as 16° 22.3 70 44 7.28 | Ko 8.16 5 
OF “THOT... 2. 1O62RG 61 44 2.89 | G5 4.66 3 
OF OAR. cic 16 25.1 67 18 7.40 | Ko 8.45 6 
7) ay.) ae 16 26.5 71 36 7.16 | F8 7.48 5 
OF O420..55.0) FO-2bet 67 16 6.73 | Ma 8.30 6 
69 S50.......| 16-28.2 68 59 4.98 | B8p | 4.88 a 
G8, 5222... .0..) TOassg 65 00 7.75 | Go 8.29 4 
ee 7. ae 16 29.5 63 47 7.90 | Fo 8.28 2 
OF OAR. oie. 16 30.2 67 34 8.48 | Go 8.56 2 
OF 1§00. «.<..... | 16-38: 0 61 02 5.85 | Ao 5.89 3 S 
oa: ee 16 31.6 63 04 7.22 | Fo 7.63 3 
6F. 28005..6c:5.... 16 32.0 One Boe Be ec Ao 7.58 3 
9” BOB 2s: aras | BOCG2e7 PEO: Pas wack Fs 8.22 7 
ay) ER eo 72 49 6.45 | Ko 7.6 5 
63°1284.;. 5...) 16533.0 ae, a one K2 7.89 3 
eS ee 16 34.0 68 13 7.28 | Ko 8.56 3 
621402... 5.) TORS4e9 Os Sle Wisscc vc F2 8.23 2 
OF 1604........1 76. 326.6 61 23 7.01 | K5 8.26 5 
40) S87... ...| 1Oea7%2 70 00 8.04 | F5 8.22 9 
60) 860.:.....] 16° a8s4 Oe 2 eee Fo 7.88 7 
68 S86.......)16 90:4 eee Go 8.53 3 
62 EEOES cic o:. 16 40.0 | 62 30 7.24 | B8 7.00 3 S 
64: 1148... 0... | 34002 64 47 5.00 | Ko 6.03 5 
Ga BIBF 60:65 .0| TO QE? 04° C0) [.os 66 G5 8.21 2 
Vey | Se ee 72 51 6.94 | Ma 8.29 4 
05 S52.......1 36 42.0 68 17 7.65 | G5 8.59 2 
6% 1600........... 16 43.0] 61 09 7.72 | Ao 7.92 5 S 
OS TTAT......40 | 364509 a ll oer Ko 8.48 3 
TE CBO 6 ooo 16 44.2 74 O04 6.76 | A2 6.79 3 S 
G4 -2203.%..:.:...| 26.4568 I Be on ok A2 8.05 4 
OB SB4.....0065| F480 OB 20 Paciacc%s Go 8.85 3 
63 ¥307.......| 16 46.41 63:42 7.07 | K5 8.16 2 
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| 
B.D. No. R.A. 1900 | Dec. r900 | fy | 1D. | ae. vo PI. | Remarks 
"CN: ee ee a A «os a A2 8.08 6 
67- 900...........| 26: 47-0. | 67 26 7.22 | Kea 8.78 ES 
69 872 16 47.8 69 16 7.36 | Ao PE 6 S 
oe oa 16 47.8 GO-TS= je .ss es F2 8.19 4 
68 888 16 47.9 68 o1 7.66 | Ko 8.60 3 
70 899 16 48.6 OSS oyics Gs 8.33 5 
fe eee 16 49.4 a ie Coe | F8 8.40 3 
67 971. 16 40.5 | 67 46 |...... | Ko | 8.95 3 
69 8o1. 16 49.7 WOKOR Heivc sate A2 8.56 5 
Os a es FO UST. 7 2 Be | eae G5 8.50 3 
OG 2808 > 63:2 sf OS ae hc i ee \o 7.40 7 
GO 3903...) 2827 60 32 7.16 | Ko 8.34 4 
Ot: 1610.....-. 4.) 20 S501 08-48 fh occ Go 8.40 5 
ie oy (oe oo al ee 7.04 | G5 7.50 2 
G2-159T 6.2...) 20 S53 62 31 6.79 | Ao 6.80 4 
WO GIO. ka 16 55.4 70 37 6.95 | A2 6.90 6 
GOR EEST.. 0.0... 3.5 OSS. S 65 17 4.82 | Fs5 5.30 8 
es OY * oe 16 55.6 61 38 7.32 | Ko 8.22 5 
GF O77... .. | 26 S568 67 38 6.72 | Ao 6.64 7 
Of T560.... +. 4. 20 S520 65 11 6.44 | Fo 6.54 8 
9h OBO. o5-<s ix) FO56.2 74 27 7.62 | Fo 7.50 2 
Pe ER... ss. 2 EONS Bos 72°59 6.24 | A5 6.22 4 
fa: fy SES eC ae, 12 ee, |< a (eae G5 8.42 6 
7A (G05... ..< 2) 4058.8 74 206 709 | es 7.50 3 
i.” ae 16 59.6 69 20 6.52 | Ko 7.12 , 
| 
6S: .oo8........} 26-50:7 68 50 7:32 | A5 7.82 8 S 
60°2798....... 00 a O28 60 47 6.24 | Ko 7 ae 6 
GAPLEIOs sc cso EI BST 64 44 6.09 | Ko 7-2 7 
Of 2026... <s.60'h 27-256 Chete hs cacy | Ko 8.65 5 
13. FS58-+- 550-8 SF. S80] Og-87 a) K2 | 8.36 2 
(| he) 5 a |i Mee ee 7 ae be 7-64 | Ks | 8.53 G4 
60° So1;..:... 37 -4.4 | Goss 7.80 | “s | 8.27 9 | 
OF F680 ..6...8: ty 7.0 61 17 6.69 | F5 | 7.28 4 | 
i FN esos | AP Od 72 45 7.58 | K2 8.35 - 
ae a ee ee Br oa ee ean | F2 8.22 a 
66) 066.564... WE7 18 OO Bk ies vet | A2 7.78 7 
bet ae 17 10.9 1 oy Maan eee | A2 8.18 4 
cae ic? eee ee aa 63 15 mek 8.16 4 
63 1396.......] 17 12.7 | 62 59 | 5.47 | Ag 5.69 5 | S P.D.M.=5.68 
ye emer (Be Le es ae ara | A3 8.47 7 
| 
OO :2902...55.... 1 27 240 60 49 6.73 | Fo 7.10 5 
GA SIL s6 oc. PEF 27-0 |, Geos 7.18 | K2 | 7.96 4 
eR os os Uy a ee: 71 54 6.81 | K2 | 7.90 7 
ae) MM UR Sy Se? “by 63 50 9,92 | Ae 7.406 4 S 
70 9Q25..... 720.2] 7053 | 7.00] Ao | 7.11 | 7 iS 
| | 
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| | | 
B.D. No. | R A. 1900 | Dec. 1900 a | oy | me, | No. Pl | Remarks 
Oak a | 17520%4 65°44’ | 7.62 | F2 | 8.20 | 5 
61 1656.. 17 20.7 OE 408 bee. s sal Re 1 Get 4 
69 9QI0.... 17 20.9 69 51 7.84:| 2 | S39 10 
Ce ©): are 17 20.9 | 66 39 | 7.03 | K2 | 8.30 7 
69 QII E7 22.0 69 54 7-39 | F8 | 7.98 9 
Dal ied. 
61 1650 17 22.5 | 61 06 7.21 | Ko | 8.48 4 
73 767 17 22.9 73 OO) [ewes cst ee [Sees 3 
60 1754.......| 17 24.4 | 6007 | 5.66] Ao | 5.74 eS e 
71 841. 17 24.9 | 71 57 | 7.05 | Mb | 8.5 4 
67 1014 Ey 25.3-| 67-23 | 6.9%. | Bae | o.es 5 
lx 
73 «-792.. | EF atca)|. -FSiOR oes. | Ko | 8.54 3 
67 10f5.. | 17 26.6 OF SE. beck hee oP Fe 9 
G2. FFA. -| 17 27.6 se a Cone Ao | 8.52 3 
72 791.. .| 17 28.5 | 72 53 | 7.55 | Ko | 8.33 3 
68 932. | 17 28.8 a? an aoe | A2 | 8.42 7 
63 1358. | ¥7 20.7 O27 50 | #43 | Go 8.34 3 P.D.M.= 7.83 
71 845 | 17 31.1 yee: a ree ee | Ao | 8.46 5 
74 713 | 17 31-3 | 7434 | 8.17| Fe | 8.34] 2 
69 925 ee ae 69 40 | 7.32} Ko | 8.2: 9 
68 938 | 17 32.4 68 12 | nay Ko OCF) F 
| | | | 
67 1019 | t7 32.8 | 67 03 |...... | F2 | 8.38 4 
71 846 | 17 32.9 | 71 19 | 7.76 | K2 | 8.72 2 
60 1764. | £2-32-0: 1 Geen: fi. ss | Fe | 9.96 4 
| . 

67 1021 i} 34.5 ae a ane ee | F2 8.08 5 
61 1678. Ly 33.9 61 58 5.31 | F8 §. 9% 4 
74 (717 17 35-5| 7417 | 7-06 | K2 | 7.63 4 
63 1362 17 35.8 Dae © a eros A3 8.22 2 
61 1083. 17 30.1 OOF bes. cu AS 8.54 4 
69 930 17 36.4 66) 20: has cee Ko 8.30 _ 
62 1561 L7 36.7% | O62: CO) Jeuses, Ao 7.90 5 
67 1027 by 3752 GriR  Beeccis:s A2 8.16 5 
69 933. ry 47.5 69 38 6.48 | F8 6.82 8 
68 949. EP 37:5 68 48 4.87 | Fs5 5.13 8 
73 9782. 17 38.0 (a; an vanes Ao 7.86 3 
72 799 17 38.5 72 66 7.28 | Ao 7.82 5 
74 720... 17 38.8 74 04 7.62 | Bs S42: 3 
72 §800.. 17 39.0 72 30 5.96 | Ko 6.92 | 6 
63 1371 17 39.7 | 63 43 | 6.83| Fs | 7.26] 3 
69 939. 17 41.0 69 12 7.08 | F2 7.4 9 
7 1031 17 41.6 67 12 6.87 | Ks 8.40 7 
73 «+786. 17 41.9 OF BO fckes. F2 8.20 5 
93 787. | 17 42.0 FEO Pac buys A | 8.11 5 
72 803. | 17 43-1 72 27 WISE Ko | 8.22 5 
7a Baq....-. 17 43.7] 7212 | 4.90| F5 | 4.79 5 
73 791. | 17 44.4] 73 30 | 7.04 Ao | 7.78 3 |S 
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| R.A. 1900 | Dec. 1900 _ | ue. Remarks 
| | 

609° | r7hg4™7 | 69° F8 | 8.27 7 
63 | 17 46.5 | 63 A2 7-97 3 |S 
64 | 29 48.3% 64 Ao 6.80 6 S 
62 17 4 62 F2 6.88 3 
68 17 49.6 68 A2 7.79 8 
73 7 8 73 Go 8.28 4 
68 17 50.0] 68 A2 7.08 7 S 
69 57 43.2 69 A2 8.50 6 
60 r7 52.2 60 A2 6.96 3 
61 E7 52:5 61 *8 8.43 3 
63 17 $2.6 63 | F2 8.30 2 
66 17 52.9 | 66 Ko 8.50 3 
65 17 54:3 65 F8 8.40 2 
61 17 $4.7 61 A3 7.40 3 S P.D.M.=7.5: 
74 17 55.4 7a: A3 6.86 2 S 
69 7 50-5 69 Fo 7.87 8 
73 17 56.2] 73 K2 | 8.75 4 
72 17 56.9 | 72 F2 5.63 4 
60 17 58.9 60 A3 8.33 5 S P.D.M.=8.56 
63 17 59.6 63 K2 8.26 5 
71 a 2229 71 K2 | 8.44 6 
65 iS. £23 65 F5 8.18 
63 18 1.8 63 Ao 8.15 
61 Es 2320 61 F5 8.85 
65 , ewe: Ao 6.97 S P.D.M.=7.. 
65 1S 5,2 65 Ko 8.30 
66 iS S23 66 : F5 2 S8 
64 18 6.2 64 Ko 7.69 
65 18 6.9 65 : A2 8.10 S P.D.M.=8.20 
67 16 68:0 | “67 % Ko 8.79 
71 (tS: 28s 71 K2 8.73 4 
61 is -$:9'| 62.8 F8 7.69 4 
67 18 9.3 67 Ao 8.00 4 S 
71 18 9.6 71 A2 8.73 5 
60 18 9.9] 60 Ao 6.43 4 S 
67 18 67 | Go 8.45 4 
60 18 60 ; F8 | 8.18 4 

18 72 F5 .Q2 6 

. 35 
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63 
73 
67 
63 
62 
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18. 
19. 


17 
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SNNHO BHO BDH 


Anon 
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NIOWOrFH DD O 





| 
Dec. 1900 | 


68° 43’ | 
69 40 |. 
68 42 
69 58 
64 09 


18 
16 : 
28 |. 
fore) 
7i 17 


67 
605 
71 


43 |- 
42 
25. |. 
40 
65 30 


65 
68 35 |. 
62 


05 
07 
68 
690 
66 


Wn NN 


se ionw & & 


ne 
Y 


66 


64 
65 


iw AP) 


COP 
59 
24 
66 50 
II 


7? 


22 


43 


ann 
On On’ 


a 
Ly 


I 8 


~s 
i) 


26 


DAI DH 
Wn WwW Ww 


62 





72 


H.R. | HD. 


Mag. Sp. 
6.11 | Ko 
eas 5 
6.72 | Ao 
7.69 | F5 
7.40 | Ko 
7.13.) Ma 
gale F8 
Reset 5 
7.89 | Go 
4.2 Aop 
eet A2 
3.69 | F8 
eden F2 
7.25 | Ko 
4.99 | Ko 
ease Ao 
7-39 | F5 
8.30 | A2 
Patil F8 
7.02 | F2 
6.31 | A3 
6.81 | K5 
Sess G5 
8.24 | Ao 
7.18 | Ao 
eee G5 
8.30 | Ao 
6.00 | A3 
7-34 | Ko 
7.58 | Ko 
7.41 | Ko 
7.04 | Ko 
7.36 | Ao 
6.59 | F2 
6.93 | K3 
6.88 | Ko 
7-45 | G5 
phaare G5 
acorns A3 
6.01 | Ko 
SPR K5 
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Ptg. 


No. Pl. | Remarks 











Mag. 

7-11 7 
8.55 7 
6.57 8 S 
8.11 10 
8.24 5 
8.46 3 
8.38 8 
7-00 7 
8.11 7 
4.32 5 
8.37 5 
4.44 5 
8.61 5 
8.35 7 
O.12 7 
8.13 6 
7-07 7 
8.41 8 
8.54 3 
7-34 

6.80 7 S P.D.M.=6.80 
8.24 8 
8.07 7 
8.32 9 
7.40 7 S P.D.M.=7.76 ° 
8.55 4 
8.48 4 
6.28 7 S P.D.M.=6.30 
S. 97 6 
8.25 8 
8.31 5 
8.40 5 
7-53 9 |S 
7.10 5 
8.14 6 
8.16 3 
8.30 4 
8.34 8 
8.50 2 
7.08 3 
8.30 6 

8.: 








—& vy uM bv 
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B.D. No R.A. 1900 
70° 1020...... 18h 438 
69 .000..; <<. 18 43.9 
64 -12009........: 18 44.1 
7° 1023 18 44.3 
63 1461 .| 18 45.9 

| 

68 1019. | 18 46.3 
67 10096. 18 47.0 
73 835. 18 48.3 
60 1852 18 49.0 
68 1026 18 49.2 
61 1783. 18 49.6 
74 792...... 18 49.7 
66 1142 18 54.0 
74 790. 18 54.4 
or O14. | 18 54.4 
Ea ee | 18 55.6 
9t: OTs | 18 55.6 
65 1309. | 18 56.0 
62 1669 18 56.3 
68 1035 18 57.1 
60:-4864...... «.: 1357.3 
22. “eel. 18 57.4 
62 1671 18 58.6 
65: ZOKG.....5.5: 18 59.5 
7° 1039. 19 0.4 
73 845. 16> <210 
68 1039. if. -3.3 
71 923. 19 1.4 
62 1674. 19 1.6 
61 1808. 19 2.4 
68 1040 iO: 3:3 
65 1319 IQ 3.0 
66 1154 nO 63:7 
73 848. 19 5.5 
61 1817 19 5.9 
or 932. 10. (3:5 
72 877 19 9.4 
65 1326 Ip “Oc4 
70 934- 19 9-7 
68 1046. 19 10.1 
73, 853. 19 10.2 
62 1691. Ig 10.4 
71 936. 19 11.3 
ae Ig 11.7 
a Se | 19 11.8 

















Dec. 1900 
70° 29 
69 15 
64 42 
70 4I 
63 09 


68 38 
67 40 
73 58 
60 43 
68 28 


OI 52 
74 30 
66 59 
74 20 
71 39 


73 58 
71 10 
05 07 
62 16 
68 o9 


60 32 
73 02 
62 53 
69 23 
7° 33 


74 00 
68 3 
wn 2 
62 3 
61 5 


68 10 
65 26 
66 16 
73 13 
61 08 


72 55 
72 06 
65 49 
71 20 
68 56 


73 28 
63 02 
72 04 
69 15 
71 56 











Ha | AR | BE [som] nena 
ee | Ao 7.64 13 

| 7-04 | G5 | 8.390 9 
7.30 | Ko | 8.39 4 
6.56 | K2 7.81 9 
7.28 | Ko 8.31 3 

bod Jelen Ao ae iy 7 
7.00 | Ao 7.00 8 
5.38 | G5 6.13 4 
6.78 | K2 8.20 4 
bictee F8 8.60 3 
hanna A2 8.46 4 

| 7-72 | Go | 7.53 2 

7.42 | Ao 7.62 9 |S P.D.M.=7.78 
CREE: F2 -8.35 3 
6.94 | A2 7.00 7 S 
Fs faderets G5 8.33 4 
4.91 | Ko 6.03 9 
5.78 | Ko 6.69 7 
6.44 | Ko | 7.38 4 
7-47 | G5 | 8.30 9 
6.69 | Ao 6.87 6 

ae A2 8.54 4 

rok Site A2 8.30 2 
6.40 | Bo 6.13 to |S 
erent Ko 8.40 5 
6.99 | Fo 7 7 3 

sv ater Ao 8.41 6 
eer Ao 8.44 7 
7.03 | Ko 7.98 6 
7.02 | G5 7.82 5 

6. A2 7.18 10 | S P.D.M.=7.26 
7.15 | Ko 8.32 6 

a ye A3 8.32 6 

Mare goats Fo 7.99 4 
peaieae F2 8.48 4 
7.00 | F8 » 67 7 

dp eases A2 746 7 
6.19 | A2 6.27 6 S 
Beehetaee Ao 8.35 5 
eked K5 8.48 6 

by calved A2 8.50 4 

Mert tea F8 8.42 2 
7.40 | Fo 7.80 is 
saree AS 8.7 2 

Bute Sa Ao 8.25 7 
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CATALOGUE—Continued F 
| | | | 
B.D. No. | R A. 1900 | Dec. 1900 | apa 7 ne | No. Pl. | Remarks 
62° 1608.......| 19%1370 | 62°37 |......| Ao 8.29] 4 
66 1179. 19 13.6 | 66 56 | 6.81 | A2 6.97 | 6 | 
6s 3333. - 19 14.2 65 06 | 7.40 | Ao 7.58/| 6 | 
> Se eo | - a | | 
73 854.. 40.51 99:46 1..<-: | Ma | 8.70] 3 | 
6s 1335.. 0 49.0) 66-97 1......085 Pees -§. 1 
| | | | | 
| Re | | | 
62 1702.. ..| 19 15.9 | 63.02 | 6.91 |] F5 | 7.55 ; «@ | 
66 1184.. 19g 16.2 ya, a ie TPE. FF 
74 812.. wee ae ee eee | Ko | 8.35| 2 | 
60 19206.. 19 16.8 60 46 | 7.01 | Bo | 7.093; 6 |S 
73. 850.. 0 ae Y oe ieee) | ee | Ao | 8.10] 4 | 
| | | | 
| | lo | 
72 884. | 19 17.1 PEAR Be nics pete eae , 
73 857. 19 17-5] 73 10 | 4.63 | Ko | 5.77] 4 | 
Wt O46. 19 18.4 71 Io. | 7.06:} Gs [7-78 | ; a 
67 1142.. 19 18.5 O7GEr Vern eer. Ao. | S237): 4, 1 
64 1344.. I9 19.0 64.12 | 6.33:| Bo 6.28 a 
| | | | 
| 
74 815.. | 19 19.7 | 74 44 See | Ao | 8.36 2 | 
63 15106.. | 3 20:0 63 53 | 7.59| As | 8.15 | 6 | S P.D.M.=7.08 
65 1345.. | 19 20.1 65 31 4.63 | A2 | 4.94| 6 | SP.D.M.=4.80 
74 810.. 19 20.3 , OO a A2 } 8.21 2 | 
73 860.. 1g 20.8 73 22 | 6.71 | As | 7.09 8 | S P.D.M.=7.21 
| 
71 049.... 19 22.1 La 7.16 | Ko | 8.20 7 | 
60 1943. «| 1.29.7 60 09 | 7.76 | Ko 8.76 4 | 
70 1058.. Ig 22.8 70 2 | 8.19 | Ao 8.22 ‘ae 
60 1944.. 19 22.8 | 64 00 | 7.81 <2 8.85 4 | 
68 1062.. 19 23.9 | 68 49 | 7.14 | Ma | 8.55 | 4 | 
| | | 
. 
OT ORF... IQ 24.2 Pi Bae beeen aS | 8.40 | oe 4 
74 821.: Ig 25.1 74 26 ees ee ee 
62 1710. IQ 25.3 62 2: 16:46) Es | Say 42 | 
60 1959.. | 19 28.0| 60 28 | 7.51 | K2 | 8.80| 4 
73 803.. | 19 28.7 73 09 7.69 | F2 | 7.81 | 5 | 
| ee Se ee 
67 1756.. | 19 28.7] 67 25 | 7.70 | Gs 8.37| 6 | 
72 895.. | 19 29.2 72 17 | 9260 | Ko | 8.49] 6 | 
60 1963.. +] £0-36.3 60 39 | 8.32 | Go | 8.73] 4 | 
7% OSS. EO GEO) (FEcaAS [oes vv | Ao 8.33 | /? 
"E ‘956.. EO 31.2 7203 | 7.80] Ko | 8.49}| 6 | 
| se | 
69 1052.. IQ 31.4 CA Tes [ho Say | 7 
79 1073.. | 19 31.8 70 46 6.25 | K2 ‘| 7.65 9 
61 1877.. EQ. 32.1 62.49. |:. ey) Go | 8.79 | 4 | 
69 1053.. IQ 32.5 69 30 | 4.78 | Ko | 5.59 | Io | 
62 1730. IQ 32.6 62 24 | 7.72 | Ko | 8.74 2 | 
| | 
71 Q6o.. .| 19 33.2 71 07 eee | Ao | 8.19 | 9 | 
74 828.. 1633.5 1 ISH feo +s |} As | 8.28 | 2 | 
63 1539.. ie ee ee 63 13. | 6.64 | K2 8.12 | 4 | 
71 064.. IQ 35.4 7) ae | 6 41. | F2 7.01 | 10 | 
60 1981.. : oh ee 38.5 60 29 | 8.31 | As 8.84 | 7 | 
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B.D.No. | R.A. 1900 | 

63° 1544.. | 19" 36™7 
66 1225.. | 19 39.1 
68 1077.. ..| 19 39.2 
62 1747... “+ IQ 39.3 
60 1998.. “4 IQ 40.7 
60 2005.. | IQ 42.7 
70 “5073. . --| 19 42.9 
69 1007.. «| f9n43<5 
71 973-- + 19 44.0 
72 900.. --| 19 44.1 
68 1079.. | IQ 44.4 
63 1561.. .+| 19 44.9 
07° 1201... ..| 19 45.8 
OD 1009... ..... 5:29. 40.3 
68 1082.. .| 19 46.5 
22 VOPR ik vied | 1g 48.0 
62 1750.. | 19 48.2 
09) 1070... sb £0 8.5 
65 1400.. .| 19 48.5 
60 2020.. ca 19 48.8 
60 2027.. | 19 48.9 
60 2032.. a1 1980.3 
65 1409.. | IQ 50.4 
68 1084.. 1950.5 
OI 1932.. 19 50.8 
00.1253... IQ 52.0 
00) 2045. ....5.] 30 $331 
OO 2040........ IQ 53.2 
64 1398... IQ 53.8 
62 1768.. 19 53.8 
OF 20SIT. 6... x. 47 Ov S22 
66°37250...... IQ 54.4 
LES Lk Se ee 8 6 a Leno 
00°2050........4/° 29 $0.0 
60 2060.. .| 19 56.3 
02 -8908......... £05752 
Ot OOOE 6 6s sO SF9 
72) OO. .5. IQ 57 
T2 MRO s c s os PAD STO 
71 984.. 19 58.4 
68:.2000...... | +1058: 
71 RRS, 19 58 
60° 2070.........} 29:58 
Oo) IQ 59 
69 1086.......] 19 59 
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39 
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un iil onan nl 
OOnc 
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_—_ -_ 
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NYiG” be Nh 


od 
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> PO 
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LAA 


NOnnawn 


Ar OPFTBAA 
fom?) Seon s 


wm VY 


AT 


Ptg. 


8 


8. 


Mag. 


fun wn 
4 


QI 


05 | 


nN 


=~ 


nN 


, 
- 


Q2 
go 


31 
40 


49 


44 | 


96 | 


44 | 


nun 


Ou 


mauuwnt 


N 


Remarks 


S P.D.M.=6.37 


S P.D.M.=7.91 


| S P.D.M.=8.53 





74 
04 











68° 


B.D. No. 


FOOME; «oo 


845. 
1405.. 

gol.. 
1407.. 


EIO2:... 
E222. 
ESO? . 
1Q70.. 
12206. 


IIO4.. 
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CATALOGUE—Continued 


H.R. | H.D. | Ptg. 








SRR Cp ORT 
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B.D. No. R.A. 1900 | Dec. 1900 | Mag. | Sp. | Mas. No. Pl. Remarks 
66° 1318.. .| 20P4r% | 66°18’ | 5.57 | As 5.80 6 1§ 
61 2050. | 20 43.3 | 61 27 | 3.59 | Ko 5.20 zg 
63 1655... | 20 43.5 | oc ae | an eee As 7.60] 3 
64 2061... .. | 20 43.6 CC a: a Seer Bo 7.83 4 
69 1127.. .| 20 43.9 | 69 23 | 6.52 | Ko een  § | 
| | 
63 1660.. feo? fle so aoe Fo | 7.92| 4 | 
66 1326.. | 20 45.4 I? a Bo | 8.32 6 | 
71 1020. | 20 45.7 yay? ae ee Go S.g2; § ] 
74 880. | 20 46.0 if > Oy eee Go | 8.95 8 | 
69 I129.. .| 20 46.0 69 34 | 7.75 | Ao 7.82 10 |S 
| 
60 2169.. | 20 46.8 60:46: f.......| Be | -Sras 4 
67 1267.. ..| 20 47.3 | 67 390 | 6.04 Po |-a3e 8 
61 2057.. | 20-4763 62:00 |}. ..... B8 | 7.84 4 
68 1157.......| 20 47.5 | 68 46 |......|Go | 8.34] 6 
63 1663.. | 20-475 63 40 | 6.38 | Bo Gozo. 28 
| | | 
61 2059.. 20 47.6 | 61 59 |......| Ao | 8.06] 4 
69 1130.. | 20 47.8 69 17 7:42.| Ao -} 7-g4[> 32 S 
61 2062. Bg Sa ee: a eee Ao | 8.20] 4 
63 1667.. | 20.48.6 63 28 | Fo | 8.23] 4 
ME 1033: 20 49.2 a1 2 .| Gs | 8.83 5 
63 1069. 20 49.8 63 2 pre kiate A2 | 8.40 | 2 
60 2173.. 20 50.6 6S 20> fe cos F2 | 8.50) 4 
72 0967.. 20 51.4 72 34 | 8.02 | F8 | 8.49} 8 P.D.M.=8.61 
OI 2070.. 20 51.0 6x 23 {| 7.28-| Fo | 7-39 | 4 
72 968. 20 51.9 72 42 | 8.12 | A2 | 8.26} 7 | S P.D.M.=8.55 
74 88o.. | 20 52.4 re a er Sac) 6 
74 890.. .| 20 52.6] 74 16 | 7.39 | A3 acy 6 
69 1136. | 20 53.6 69 34 | 7.80! Ko 8.56 3 
65 1518.. | 20 53.9 65 18 | 7.25 | Bo | 7226 8 
60 2179.. 20 54.7 ean Cee | Fs | 8.31 4 
62 1878.. 20 55.3 62 27 Bh atte Ao 8.02} 3 
60 2181. 2026 £0 GaSe sd, G5 8.26] 4 | 
68 1170.. 20 56.2 68 40 | 7.07 | K2 8.16 | 7 | 
61 2078.. 20 57.6 Gr 2B bec ccs | A2 | S43) 3 
71 2037.. 20 58.5 71 56 8.19 | Az | 8.33 | 9 S P.D.M.=8.51 
| 
70 1156.. 20 58.8 | 70 34 | 8.04 | Az | 8.20 | 10 | 
74 808.. -| 23 0.1 rf ee ol Ne Go | 8.93] 5 | 
73° 022. -| 20 0.1 73 53 | 7-99 | Ko | 8.06 Pine 
67 1283.. | 22 0.4 67 46 7.20 | Bs 7.34 8 | S P.D.M.=7.60 
62 1889. | ar a1 62 50 7.26 c 7.66} § | S P.D.M.=7.59 
64 1490 21 2.6] 64 37 Ao | 8.34] 6 | 
61 2090. .| 2z 2.6 Ge tee hs once A2 8.26 | 3 
70 ITSO. . ae Sel Aer eee. 22 te Ao 7.68 | 10 
61 2092 -| 28. 3.3 | 61 47 7.58 | Ao 7.60] 4 
62 1892.. at. 26}. 02-33 7.00 5 8.44 | 4 
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B.D. No. R.A. 19¢0 | Dec. 1900 | fk | mg me | No. Pi. | Remarks 
FO REO B osu’. am 4% | yo°2s5’ |....... | Ao 8.55 = 
WON TEOA s,s: at 6.8 7162 5.96 | F2 6.09 10 | 
OF BAGG ee sks a1 6:3 67 51 6.80 | A2 6.86 8 | 
63) F900....:..]) ar 6:3 BCS Rae | Ao 8.33 4 | 
PENIOAO ss 65.5: -4T “FO (ioe ell ee | F2 8.30 8 | 
| 
62.8004. 2. +: AME “73 62 53 6.50 | B8 6.28 4 |S 
a oe 2 TR 65 17 7.75 | Bo » 98 6 [|S 
Be -SeeA ss ccs) @E Oko | OR as 7.25 | Ko 8.35 | 3 | 
66 1366.......| 21 9.2 | 6608 | 7.37 | Ko 8.37 a] 
7, 2) 21 10.1 74 50 | 6.96 | Fs 1.37 | 4 | 
| | 
seas! ERIE Webbed’ 4 Weick. ae ee | Ao 8.77 | 7 | 
WO OEEPE vic cea c SE BO.9 70 25 | 7.56 | AZ 7.69 | 10 S 
O6-4971..00545) SE FO:7 70 02 7.10 | K2 S14 | 7 | 
72 926....... 21 II.2 73 30 lew Ao 9.17 | 4 
Os 5908... 620) SF EEF 64 00 | 6.41 | Go 6.92 | 4 
PEMIOISE ac ss a 21 11.8 7 i, er F5 8-97 | 6 
67°9206.........]/28 11 67 44 | 8.28 | Ao 8.40 | 3 | 
69 7307.......| 2112.6 | 73 52 |...... | Ao 9.10| 4 | 
69 1152.......| 21 12.7 | 69 37 | 6.80] Ko 7.50 | 10 
64 1515.-.....| 21 12.7 | 64 20 | 6.92 | Ko | 8.01 | 5s | 
| | | 
6s 1565.......| 23 13.8 | 65 27 | 8.35 | Fo 8.40} 2 | 
|. an 21 14.0 72.45 | 7-55 | A2 7.66} 7 | 
99 WOSiS.< 6.21 OP Baek 72 59 | bite tes Ko o.or | «4 
i. |: ee 21 14.4 74 24 |...... ga 8.79 | C 
GS) BIOS... 65. 21 14.6 ame: 7 a | a | A 8.44; | 2 
| | 
PA. OIA. s .acaf BR BS6 74 12 . - F2 site| e | 
OO 988F on:s:5 onc BE BOO 60 45 | 6.80 | Mb | 8.18 | a 4] 
72 2060... .¢..1 @5 3631 FAIR No. ae'iel | Ao g.02 5 
90 1176.......| 28 16.5 | 7207 |......| Ag | O14 3 
OS SIA: Ws osa | 20-270 64 34 | 7.60 | Ko | 8.2 aie | 
71 1058.......| 2117.1 | 71 44 | | Fs | 8.91 5 
Ge 2607.50... 2117.3] 64 27 | 5.18 | B3p | 5.19] 5 
60 2226.......| 2% 37.8 60 42 |...... | Ao | 8.16} 4 | 
60 2224.......| 2117.8 | 6015 | 6.74] F5 | 7.10 | $4 
64 1528.......| 21 18.0 | 64 12 | 8.20 | Ao | 8.09] 5 | 
| | | 
60 2227.......| 21 18.0] 60 21 | 6.24 | Ko | 7.09] 5 
6b 2876;.......<.]ar 2852 62-06° foet ss | F8 S23 |) 3 
68. xa06.......|-43. 28.8 | Gp 07 |......) Ag | 7.98 8 
KOU 2862... .. 5.1 21 s8O:0:| “Go109 =| 7:67 [B's | 7-68 S 
os ghy.......} 26 20.2] 72-45 7.55 | A2 | 7.66 7 |S 
| | 
63 (2720... 354 SE B04 | Oa res: bes ot | Ko | 8.52 4 
75 a0b4....:..)/ 88°40, | 92-58 | pent Be | 7.07 to {3S 
eee | ar 21.2 | 64 34 | 7.38 | Bo | 7.50 7.15 
cS a oe 9 de | 64 36 7.08 | Bo | 7 ee a S Var.? 
Go 2ag3......:| 28. 21.6 | 60 23 | 7:64) Bz | 7-33 5 
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CATALOGUE—Continued 
| | | 
B.D. No. | R.A. 1g00 | Dec. 1900 a — se. No. Pi. | Remarks 

60° 2234.......| 214218 | 60°51’ |......] Go | 8.36] 5 
GE QE sis. FiO PER Sa Ob OMP ER Rese | Ko 8.61 | 4 
68 1206.......| 21 22.4 | 69 06 | 7.03 | B8 | 6.76 G9 |S 
He F806. ¢.. 2. 2I 23.1 69 34 | 7.71 | Ao | 7.64 8 S 
64 1540... | 21 23.9 64 50 | 8.15 | F8 8.39 5 

| | | 
62 1942.......| 21 24.6 | 63 09 | 7.52 | Ao 7.9% 4 S P.D.M.=7.94 
61 2136.. «} 2-248 61 39 | 7.56 | Ko 8.34 4 
OT 2130. ia] Somers 61 40 | 6.89 | Ko 7.63 4 
66. s406.......| 33:26:91) OB te. Locs4s- | F2 8.08 6 
66 1405.. | 2x 25.8 | 66 22 | 5.42 | Bs 5.04 gS 
60 2254.. .| 21 26.5 | 61 00 | 7.11 | Fs 1 4 
66 1407.. 27.4 | 66 37 | 6.90] A2 6.83 7 S 
61 2148.... 28.0 | eh ee 7.66 4 
63 1741.. | 25-o8-g.| 63552 |, S220c} Aa 8.27 4 S 
59 2395. 21 28.3 | 60 oO1 | 5.52 | Bo 5.30 4 

| | | 

67 1392.~.:. 21 28.9 | 67 51 | 7.00 | Bo 6.91 y S 
71 1072... 21 29.2 | 71 15 eee | Ao 8.33 9 
70 1182.. , 2I 290.5 70 3 | 8.19 | Ao 8.12 10 
69 1178.. o+| 23 a0c3 69) 22 |......) &.10 9 
64 1564.. 21 30.4 65 04 8.65 | Ao 8.39 3 
73 930.... 38 90-5 | 79-13. |<... Ao | 8.46 7 
a: a 21 30.9 7 Ne ood Sea A2 Q.O1 4 
68 1225.. is) 2h site 68 20) |... ....|) fea 8. 2: 4 
OF- PES... 2 ee: 1 sn A2 7 a 3 
66° 1482.....5.1 2-98 a 7 a rae F8 8.30 2 
OF BIA Fis co) BE 63 18 | 7.38 | Az 7.48 4 S 
63. 2748........6) 2B SKS | oe re | Ao 7.98 4 
65 1602.... 21 31.9 | 65 18 | 7.75 | Ao 7.89 6 | SP.D.M.=8.13 
6a: 2555.5. 20, 35.0 OF S35 ees Bo 8.36 3 
i ee os ee a) ee F2 8.41 9 
66 1415.......| 21 32.4 | 66 17 7.01 | Ko 8.17} § 
65 1002:......| 2m 33.0 | 65:08 | 7-93 | Ao 7.88 6 
67 5920.:. 5. 21 33.6 67 46 | 7.52 | Bo 6.26 7 S P.D.M.=6.78 
Osc TAZ. ke ot BIN BaeD 63 15 | 7.81 | Ao 7.99 4 S P.D.M.=8.09 
61 2166...... -.| 21 34.6 OF SA Pe aaws | Ko 7.96 4 

| | 
60 2271.......| 21 34.6 | 60 38 | 8.06 A2 8.08 4 |S 
OF 2560; «0... | 235.2 61 38 | 4.87 | B2p | 4.90 4 
O60? 2296.5 oot Be 30S OF O0% f..c52s | Oe5 | 8.28 4 
% 900.......1 37-2 | 74 46 | 7.92 | Ao 8.20 4 | S P.D.M.=8.24 
70 I190.......| 21 37.8 7Oo 51 | 7.14 | Fs 7.36 fe) 

| | | 
67 1340.......| 21 37-.9| 67 40 |...... | A2 8.20 2 
O EIQE; ...: «| Se gee2 OED UR sia.cieic | A2 8.25 9 
OF 2245....... | 2t 38.3 | 67 55 |...... | Ao 8.26 4 
70 1192.......| 21 39.0 70 20 7.44 | Ks | 8.22 7 
ee £2 33 2S ee \o 7.83 8 

| 
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CATALOGUE—Continued 


te | . i 
* | No. Pl. | Remarks 





























B.D. No. | R.A. 1900 | Dec. 1900 | ne | Ke. | nl |} 
Si oe | 2th4o™ ae | Ao 8.03 4 
63 1764.......| 21 40.1 | 63 16 | 7.01 | F5 7.27 4 | 
Seaee:......) Bead | G8:3g [-+.2~5 | Ao 8.04 5 | 
7 BES 65. +.5 +. 21 40.4 70 51 | 4.85 | Ko 5.80 ro. (| 
a ese se oe 2 ere | Fo 8.32 a 
6o 2285...... 21 41.4 | 6025 | 7.46] Gs 8.15 5 | 
90 SOG2...o.005} SEQTO gt 89 5.40 | Ko 6.29 Ir | 
60 2288.......] 21 42.6 | 6040 | 4.46 | Aap | 4.84 4 |S 
pp Geis.......) 95-40-81 gt gg f...... | F2 8.61 7 | 
61 2194.. | 2842.0 ei Seer | B2 * 23 5 | 
1 ae ev ROR fb cr da. gal aera Bo 8.13 8 
6617667.5..05.5) 28. 4Se7 a a Ser A2 8.26 3 
71 1087.......| 21 44-1 71 42 | 7.32 | Bo 7.53 B.S 
60 £205....-.. 1.4 22 446-2 he an See ee G5 8.38 4 
60 22904.......] 21 44.5 60 14 5.64 | Ma 7. EA 4 
69 1198. 21 45.2 69 41 6.42 | Ao 6.31 8 S 
oy i re 21 45.7 64 42 6.98 | Ko 8.03 6 
60 2300. 46.4 60 49 6.41 | Ma 7.93 4 
66 I441......- 21 40.8 66 20 | 6.51 | F2 6.71 6 
60 2303.. | 21 48.0 | 61 09 ».13 | A2 7.46 4 S P.D.M.=7.93 
63°29902«......c. 1 2EBSs4 oe «Ae Bo 7.40 4 
PE NEOQOSs.. -.2-s: | SSTGO7 OF MF We ects Go 8.45 6 
OF 1O0S.«.. << s.3) BESO BSD les ecas AS5 8.80 3 
647500... .......] 2P4S0 oe Ca ere Ko 8.35 4 
OF 2900..0.5 -% 21 48.9 Gl27 esas B3 8.11 4 
642600. ....< <5]. 2b 40:2 64 206 7.01 | Ko 7.81 5 
62 1002.......| 2% 40-5 Grete tosh B3 7.40 4 
62 1904.......| 21 49.7 62 14 | 6.76 | Br 6.977 2 
ey ZOOS... +. .| 20 5000 71 25 | Sirelalerd \2 8.42 4 
ROUSESO. 6.00% 21 50.0 60 10 | Sor (Bs 8.07 4 
71 1096.. 21 50.8 92.01 7.16 | Bo 7 fe 9 
70 1204.. 21 50.8 71 08 8.17. | Bo 8.12 10 | S P.D.M.=8.45 
67-1371. - 21 50.9 68 02 | 7.40 Ao 7.30 7 S 
63 1784. St §E.1 A | a eee \o 7.600 4 
60: 1204.....- a1 51.2 | 69 14 | 7.36 | Az 7.38 8 
92 T0085... 3 | 25 GO 73 14 6.58 | Ao | 6.70 ‘| 
oS SOOT ics 2 «of eat SEF 71 31 | 7.01 | Bo | 6.80 10 
OF 2095 «6 oc SE G2e1 O83. dissaces Ko 7.90 4 
65) 2908.5. 2505 a1 52.3 | 68 O4 6.22 | K5 Fee 4 
67 1375....--.| 21 §2.4 | 6717 | 7.02 | Fo 7.18 6 
64-2606..... <./°2T $2.4 | 64°32 bees Ao 8.10 4 
65 1680.......| 2I 52.7 65 15 | 7.15 | Ao Y fee 6 
64 1607....... | 21 52.9 | 64 51 | 5.85 | B2 ei 5 
66 1455.......| 21 53-1 | 6613 | 7-87 | Fo 8.05 | 5 
62 2004....... | SE 53.2 | 62 47 7.12 | Fs 7.80 | 4 
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| | | | 
B.D. No. | R.A. rg00 | Dec. 1900 | a | 7 | ae. No. Pl. Remarks 

62° 2006...... | avPggte | Ge" as’ |. .....| Be | pga 4 

62 2007.......| 25 53.8 | 62 09 5.35 | Map | 6.78 4 

64 7601.....'.< +) QBeS4-3 65 09 7.60 | B3 7.26 5 

GO 23906.02 05; 21 54.3 61 49 6.90 | B3 6.74 5 

Os) 1600%.....4<. 21 54.4 65 33 7.48 | G5 7.97 3 

66. 1463... .«-. 23 S52 665400 Bic A 8.30 2 

63) 2610:.....;.. 21 56.0] 62 13 6.16 | Mb 7.76 4 

60. 2323.... 23: 56:00) Gm BE Bn os | A3 7.27 5 

62 2012.......| 23 56.2 | 62 47 |...... | B8 8.23 4 

09 E704: ss ss] (SE 86.3 2 Oe) ees | B8 8.12 4 

"A 040.......3| 28. 56.0 74 31 6.64 | K5 8.19 5 

67 1382......:| 28 $924 67 30 7.92 | Fs 8.19 5 

G8 2990.. x... «< | aEgae6 62 00 6.48 | Bo 5.43 4 

92° 1060.......| @8-69-8 72 42 S.F5 bs 5-71 8 

GY 9234.6 5c QE SBE 61 2 7.42 | K2 8.03 5 

OS 19K: «xs «si De Sosa) OS 26 foo B8 8.02 6 
ee 21 58.4 a a ae B8 7.79 5 
60):2330. ......| 23 80;2 oa) ae) eee Ao 7.66 5 

65 1708.........| 25 50.5 | O65 25 8.10 | Ao 8.03 7 

Wh. O47..5..%.) 22 $0.0 7 ee ag) eee Ao 8.87 3 

G4) FOE7.. 6 65. arigeeG: |) Gs Guo bk x. Ao 8.38 2 

OW IEF 05 et Qae Ont 65 35 6.76 | B8 6.67 6 S 
(a3 ae $3 O89 2” a eee G5 8.69 4 

G7 -2038.....4. 22 0.9] 62 38 | 5.46} Mb | 6.88 4 

y? a oe a2 £.2 i, on a, er G5 8.62 3 

PE TIO8 6h ae Tea fe al eer ae Ko 8.90 3 

FE ORR cs siab aan kes ie nN Peete K2 8.47 4 

00: 2944.55.25.) 122 Diep Corgx 99% | Aa ee Sine 
OA 2080s... «.. 22. 2:0) 62 18 5.39 | K5 6.69 3 

OF: 2900: 55s. 1? 22 61 48 5.17 | Oes 5.03 b, 

a> dae.. <i S27 Ses G4: O0) fisc.s G5 7.65 6 

OF 3409... .5.1 22 44 67 49 7.48 | F2 7.69 7 

66 1210s. 3...) 2a 6.8 oe) a ee Ao 8.30 5 

REO DIOM 05.05 22 4.9 71 44 7.60 | K2 8.37 5 

63 1607. .....5)//92 See a a eee Bs 8.01 6 

OO) F200 csc. Oe. Se8 70 12 7.00 | Ao 7.03 6 S 
TE /UIOOs... «sb ae Ss 7% 53 7.00 | Ao 6.84 5 S 
02. 2040;...:..:| 22 5: C7 a eee \o 7.59 3 

OS OG2.55.-s.p an S20 FRC Ves. a oe Go 8.89 ck 

OF FOR. «sos Sa me 68°O2> Ih s.655:. F5 8.21 8 

Go 2348.......| 22 §.6]| 6030 | 7.26 | BS S07 3 |S 
OF AOUOes i. 22 6.0 7 ae Sen eee K2 g.02 2 

GF T4000... i=. 25 0.4) OF Was fk xs Ao 6.79 9 

60. 1226...:...| 4 G9 OO-4E Lessee F2 .10 6 

63 ISiS.....5. 22 6.8] 63 38 | 7.07 | A2 7.13 5 | P.D.M.=7.16 
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CATALOGUE—Continued 

B.D. No. R A. 1900 | Dec. 1900 i. — ae, No. Pl. Remarks 
63 FSES 055% ooh mg | NGS 52" |e cc. Ao 7.14 5 
Ce 62-5 ae a) eee Ao 7.90 5 
64 1634. 23> °9.:G st OR ios 7.55 | Ao 7.58 6 
Le 1) rer 22 7:6 71 51 4.99 | G5 5.87 7 
9t 2202 22 8.3 wy 27 6.36 | Bo 6.23 8 
69 1228.. 22 854: 1' «60:38 5.54 | F2 5-97 5 
WO RBOT 5.0.<.34.6% g2°8.8 70 39 7.64 | Go 8.02 8 
60 2358 22 8.7 60 16 5.52 | Ko 6.55 3 
¥O° 1222... 22 $3.8 70 28 7.84 | A2 7.99 6 
GST BG i... 55:30: 22 -2858'| 68°22 loans Ao 7.86 6 
60 8290.64 50 2-19 69 53 | 8.34 | Fo 8.34 6 
65 51800..........5).32 922 Be Be ch cia Ao 7.83 5 
622048... : 5... 22 19.3 62 48 6.06 | Ma 7.206 5 
O86. 2907.....:...<5) 22 20 68 29 7.32 | RO 7.16 6 S 
PP UNOOD: 5.55.05 [1 OA De 72 49 6.11 | Gs 6.92 7 
OSE i gO eed aC 60530. fencciss Ao 8.10 6 
66 B400...5 6.) 22°2553 ee, a a Ao 8.24 4 
PEA TEEO§ 64,0050) 22 DELO 0 a ae Ko 8.60 6 
Gs 5ess... .. 6. |) SEIS CE Ga een Ao 8.26 5 
GEASS... 61 OF A 61 49 2.00 |“A2 7.05 3 S 
627 2056..0......% 22 13.4 63 13 7.38 | Gs 8.27 5 
Getagaos...« 503 22 14.3 65 38 7.00 | Ao 7.02 7 > 
eI say 5:3 22 14.4 ERD Ms ace 0: F2 8.55 4 
ge ky ree 22 14.4 GOTRS? Ae aes Ao 8.25 6 
62::2050::..... 0214.0.) “62°28. |S-06: [ARS 7.03 4 
Oe CS). 222555 69 34 7.48 | Ko 8.32 5 
GS 7805.6 us. 351 82 E700 Oa 7 a ne F5 8.02 6 
64 -1640.......] 2217.0: | “64-40 7.95 | A2 8.13 8 
one 6°) Sar 22 18.0 66 28 7.20 | A5 7.36 8 S 
1 $2 18:3 2 a (Sa Cee A2 8.25 6 
62: 2070... 2... 22 19.1 62 38 6.86 | Ao 6.87 6158 
GO sENS..... «2 22 19.2 69 46 7.84 | Ao 7.93 7 
G8 1408. «0.5 6s 22 19.6 a a A2 8.14 5 
Se re 22 19.6 61 55 6.01 | Ao 6.05 3 S P.D.M.=6.24 
PE GOT 6 6s :cscf ROUROs OS MO? Clic dncs A3 8.78 5 
> a. eee 2221.1 7 > a Oar Ko 8.83 3 
60) 2303. 0%.-6.. 22:01 .7 | 60.10 7.96 | Ao 7-93 2 
> os Oars 22 21.8 70 48 7.52 | A3 7.58 7 
SOlTGS0...-+'..- | 52298 DVO 70 32 7.44 | A3 RY | 6 
PP TOGO. 6 cis se 3223.53 POO sc nce Fo 8.33 6 
YO (L840O........1 2223.4 | JO 26 | 5.609 | Ko 6.63 7 
CE. <2 ae B27BS At GOS B2 bec ciaccis Fo 7.20 6 
eo ee 932357 61 25 6.66 | Ko 7.58 3 
oe 22:43:09 ee aa Caren G5 7.87 6 
6408068. c 5s: 29083201 04 97 5.66 | Bo 5.81 6 
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B.D. No. R.A. 1900 | Dec. 1900 = iD. bad No. Pl. Remarks 
63° r8s50:......| 22Bagment> 62°27" ban... Ao 7.28 5 
62. 2084.......| 22. 44.1 C2 AG  Pdsons Ao 7.86 5 
2? GOR G sec. s::-0 ae eee AGOR. alsa, Ao 7.75 ,, 
63.3S52.......| 22°28.0:1 63 34 | 6238 | Ro 7.49 5 
66) 230720 6 85. 22 95-2 60 57 7.47 | Ko 8.05 2 
UE E243. cx «5s SR Bees 70 18 7.74 | Ao 7.66 y 
Of; 2303... 6.05 SE eS Ge ee, bea. Ao 8.19 3 
O4 TOFD. «6 052) GIO Nh 64.46. fb... . che 7.99 6 
OS FF FAsc <<<.) 8A 26 OG See i a. on. B8 8.24 5 
69.1266... .....|) 22°96580) 6e..¢6 7.24 | A2 7.34 8 | S P.D.M.=7.43 
7 ee 22: 47.0) (GEOR ohh. Ao 8.19 3 
OG: 16875...60.. 1 22 S74 69 40 7.16 | Bs 6.87 8 
03 ISS7.....<..-)- 92) 37.6 63 18 7.40 | G5 8.12 4 
OF 2382 ec ccc 92 Cee) O82 fe... Ao 8.33 3 
60) 3262.......; 22 30.1 | 69 24 | 6.02 | A5 6.26 8 | Var.? 
O67 1450......2...} 22. 490.1 67 59 7.61 | A3 1 yp 8 S 
Of 239A ou. «<b 2a aes 6r 16- [6.58 | -Aa 6.61 3 S 
69 1263.......| 22 30.4 | 60:52 | 6.26 | Ao 6.24 8 |S 
65 1782... 22 30.6} 65 19 7.65 | Ko §.2: 6 
64 1082.......| 22 30.6 | 64 42 7.75 | Bo 7.77 7 | S P.D.M.=8.07 
ae OB 5 Wes 2230.7 92.92 7.20 | Ka 8.40 5 
OO 2454... s. |) 22e3F A 60 18 7.06 | F2 7.35 2 
OS: 1954.52.56: 228g OS AG Ponecis;s F2 8.17 5 
OO 2529. ois... 23°34: | “6 32 Tes .-<. Ao 8.28 8 
69. ¥260.....4.. 22 32.8] 69 44 7.25 | Ko 8.09 7 
OS: 1300; «.5.<..) 2esggt es <M eee A3 8.26 7 
73 togg.-.....). 20: 38.91 99-7 | 5.3m] Se 1 Sy 7 
79 16§0:.......5. «| 22° 93,6 72 22 7.46 | F5 7.48 7 
63 ©872........1 22) 44-1 63 15 7.06 | Ko 7.64 5 
tn Oe es (ee ee 60 07 8.71 | Ao 8.59 3 
65 1780.......| 22-34.8 | (65 37 7.25 | Ao 7.28 Lae lee 
ey | ee ee a 74 51 6.06 | K5 7.63 3 
62 2102.......] 22 35.1 | 63 04 | 5.21 | A2 5.26 3 | SP.D.M.=5.40 
WA OSG esse | 2S 4Ore a el eer Ko 8.53 6 
O06 8695665 sf SO SOG Oe Se be... o. A 8.58 3 
On -2998.6655<) 220gee8 CO) a ne Ao 8.36 3 
65 1796.......| 22 37-9] 65 59 | 7-46] G5 | 7.84 7 
92 IOS5.......| 22 38.0 72 44 7.68 | Ao ’ ew 7 S 
64. I7OF........) 22. 38.8 | O46. 21 7.35 | F8 8.18 4 
O4-EIO2.... . 22 39.2 | 65 o9 7.80 | Ao 7.61 7 15 
Ue YC” ae 22 39.6 64 49 6.76 | B2 | 6.62 6 
GI 2436... %... 22 39.7 62 09 6.891 Gs | 7.55 k 
73 989.......| 22 40.1 | 73 48 | 7.90 | F2 8.19 5 
66 F540... ....| 2Pideed a <a ee A2 8.32 6 
GO P430%..5.. 22 40.4 | 6059 | 7.77 | K2 8.56 2 
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| | | | 
B.D. No. | R.A. 1900 | Dec. 1900 | ea | — | ne | No. Pl. Remarks 

63° 1882.......| 22h4go™s5 | ey an | Go 8.00 5 | 
6050853); ......« |pQ@atoe 60 18 | 8.11 | B8 7.91 2 S 
PI AEROR Ss 5.555 RAT OBS BO |S cscs | A2 8.26 7 | 
59 2568.......| 22 43.0| 6006 | 8.76 | Az 8.64 2 | 
ES: Cy Gr MOM fae a 64 32 | 6.83 | B3 | 6.91 | 6 | P.D.M.= 6.98 
BAG E .s sis ss 22 44.4 71 OI peer Fo S27 8 | 
62 2115.......| 22 45.0] 62 25 | 6.16] Ko | 7.2: 4 | 
Com. 0) ae 22 45.0| 60 37 | 8.11 | Ko 8.46 2 | 
73 9O06....... 22 45.6 | 74 08 | 8.43 | Az 8.37 4 | 
62° 2117 ........] 92:45:06 63 II | hetoaeses A3 8.22 5 
65 1813.......| 22 46.1 66 02 | 6.97 | Bo 6.86 8 
PP PEO S 3 sees 22 47.0 a An Cee A2 8.23 8 
Ce? i 2247.2 66 12 | 7-30 | K2 8.20 9 
oP ae: ... are 22 47.3 74 38 | RS aie Ao 7.69 3 
PEVEIOOs x ci0s es 22 47.3 ec a Go 8.30 8 
60 2450.......| 22 47.4 | 61 10 | 5.80 | Go | 6.42 2 | 
OO 2T9T i. . os'. | OF 62 27 | 6.84 | G5 7.20 4 | 
6r.23956.......} 29,48-6 ot Can eee B3 7.80 2 
O0:-2463.....:...:] 22 4Bs0 60 22 | 7.56} Ao 7.80 2 
ae. 2, $9:46.3 | G65 |.....; | A2 7.80 | 10 
60:2456;.... <. 22 50.1 60 19 | 8.56 | Az | 8.34 2 
63 1904.......] 22 50.6 oe NM eres Go 8.08 4 | 
ee) ae 22° 53.2 OF OK ss waist A5 8.31 2 
73 ot.......] 22 Sn-g | pee | 7-58 | Fs 7.83 7 
ie ere 2252.0 69 46 7.64 | AS 7250) '|| | S 
GPOTASTS 6. Sd 22 52.1 GaxOe- fentkice’ Go 8.37 | 9 | 
Pee, ee 22 §2.1 61 54 | 7.06] Ks 852 a: A 
9E I572.....-. 22 52.3 72 04 nee Fs 8.19 9 | 
67 1482.......| 22 52.4 | 67 43 | 7.96 | B8 7.89 9 S 
622136...553. 1) 22"62.0. | 62 19 7.76 | Bs 7.76 2 
62-9373; »..... +5] 2G2%0 62 12 7.70 | Bo 7.83 2 
OG ES0R 03. ese ae ae S| a ee Fs 8.45 7 
Or -24725..:...s.- 4, 22 $3.0 CEO Lisvces A2 8.32 2 
Oy 2465.....:%, 22 5452 67 52. |. weet ee 8.12 10 
62-2146..5...3; 22 54.6 | 63 10 | 7.36] Bs 7.30} 4 | 
93 307665... 22 54.7 72 36 6.64 | Ko 7.66 7 
66%1500.....<:....<} 22-5407 oe < a ee Go 8.31 3 
ie 1). 22 54.8 oT: ae eee | B8 7.40 3 
6621202... .:<+] 22) 8$:6 70 13 8.54 | A2 8.30 | 9 
OTE 23 655 0s he BORe (7s aS ee | I*s5 8.09 | 9 
fae: 22 56.2 Sy ie. al eae | Ao | 7.66! 8 | 
Os 300s... ..<. jo eh2 | Ga-98 fo... 0. | As 8.07} 5 | 
6795027: ...55.. 22 58.4 | 63 40 | 8.16 | G5 act 2.4 
62'\2160..:.:. 22 58.6 | 62 48 | 7.00 | Ko 8.05 | 3 | 
hh) ares 22 58.9 ci pe ae eres Ao 7.07 | -0 | 























YERKES ACTINOMETRY, I. +75° TO +60° 181 





CATALOGUE—Continued 


















































B.D. No | R A. 1900 | Dec. 1900 i | = oo | No. Pl. Remarks 

63°1920.......| 22590 | 63°41’ |...... Ao 8.37 2 
62 2161... .... 1°22 8000 63 O° [ewes | B 8.2 2 
Gt 2386... ...: «..| 29.503 OF OR be ca | Ao 7.86 5 
O2 2167... ..: | 22 59.4 Os Oe Peso oe B3 8.22 3 
60 2473.. | 22 59.4 | 60 56 | edues | \o 7.90 6 
C6 Tere. 2. | 22 59.7 66 40 5.50 | Ko 6.61 9 
62. 2163...:. oad 23 0.0 Le a 6 eee Bs 7.66 3 
G2 9210S... 3... | 2% OS 62 42 6.78 | Ko 7.58 3 
60-9304..65.5 aa) Gee 70 06 8.2 Go 8.18 9 
63 1025.....:..| 23 Ge) 6% 34 7.60 | Fo | 7-71 4 

| 
OF TA0G. ci ae EN 67 52 7.50 | Go 7.93 8 
PANTO. ico a 2 Ee r. a an Pe Ao 7.81 4 
Ob GIBR.. cscs Se. Mea OF SOr oe eis A 8.03 6 
62 215790;...... on, 2.5 62 40 7.46 | Bs 7.44 2 — 
60: 2490... cs. | 2ay Bek 60 55 6.74 | Fs 6.95 6 
60. 2482.65. 23 3.0, 60 18 7.61 | A2 7.60 6 S 
Of: 1307.......<| 22 37 70 09 7.64 | Ko | 8.25 IO 
OF 1968 on cb ae Bee 65 05 6.83 | A2 6.97 5 S 
62 207i icy. «cc 2a Se 63 06 6.19 | B3 6.22 2 
63 19037....3... 1 2% SO) Oaxar 6.41 | Ko 7.27 4 
FA ROOOs, ss. ssc Rar ae 74 51 4.56.):Gs |-§.76 4 
62 2174.,.:.:.| 23 4.8 | 62-22 7.15 | K2 7.95 2 
OS IGS0...6<05..1- 25 GO 65 32 7.90 | A3 7.80 5 
Og 1038...;;...) 43 $6 a: | Seen Ao «(| 7.82 3 
GA 2964... ss 2% -§ 2 64 20 | 6.62 | Bs 6.36 5 S 
66: - 2407 ..... 23: §:9 GEO Poveciu | A ey i 6 
OF TSO4 6 cus.) Sar SO OR Sas Pein. | Bo 8.00 8 
OO TEAR .6c5 6.0] 66 42 | 6.68 | Ao | 6.68 9 {|S 
OF ESO4....440. 1 oF Ga 68 06 4. ..<0: \o 7.92 9 
G3 204%...:....) 237 653 63 59 7.12 | F8 ee 2 

| 
63) FOAO..5. 0.) 23 Bee) (Gere 7.22 | Bs | 7.00 3 S 
Pay 23 8.4| 64 16 a.97 | Ao | 7.07 5 S 
62 2199.......| 23 9.7 | 6242 |...... | Ao | 8.20 2 
OP 2406... <0005| 2a: OF) GR Aer esr: | A | 8.13 6 
O64 -1770s2:.. +. | 23 IOS | Os 52 7-10 | ee. 13589 5 
64. 1780...) 23 26 64 28 7.07 | ‘5 | 7.71 5 ; 
(Ee Cc x, Ee ae a 73 41 5-74 | Ao | 6.01 9 S P.D.M.=06.16 
63 1955....-.-| 23 11.3 | 63 34 | 7.52 | Fo 7-55 3 
FOOEAEE: « s5 asc tO EEO 70 20.5] 5.62 | A3 | 5.91 1o | S P.D.M.=5.79 
64 1781.. 23 11.8 O46 TG boenai.s | Ao 8.18 | 4 

| | 

7O* 1312... Seed 23 12:2 70 10 8.09 | Ao | 8.17] 10 
63 1960.......| 23 12.2 | 063 34 7.52 | Fo | 7-55 <3 
OF SALA i:.= 4 <)2 | 2 3259 61 25 6.49 | BS | 6.38 | 4 S 
94 1036.......| 23 13.8 74.45 | 6.44 | A2 | 6.45 4.5 
U2 S000... | 23 14.3 73,08 7.28 | Ko | 8.31 9 
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CATALOGUE—Continued 
es ‘ | ar. | HD | pe. | : pierre 
B.D. No. | R.A. 1900 | Dec. 1900 | Mag. | Sp. | a po Pl Remarks 

oj | eee) nat 
67° 1514 23h14™5 | 67°34’ | 4.90 | G5 5.96] 10 ; 
60 2521 23.15.6 | 6o 36 | 6.82 | Bs 6.59 7 S 
64 1787 23 15.8 64 18 7 27 Fo 7.28 4 
73 1027 a. oe ea | Fo | 7.70 9]. 
63 1974 23 16.9 | 64 12 | 7.17 | BO 7.12 4 |S 
63 197 23 17-7 | 63 58 | 7.92 | Ao 7-59 3 |S 
70 1315 2317.8 BOCES bys asec F2 8.15 10 
66 1603 2315.3 66 31 | Be dias | F 8.43 3 
62-9986... ..... 23: 20.2 63 18 76. | Ko 7.64 3 
Of 2hak. i... 23 20.4 OI 44 5.20] Ks 6.57 7 
65 1887 23 20.6 a) i oer Fo 8.39 2 
68 1376. 23 21.4 | 68 24 7.02 | Ko 7.84 8 
66 1607 a3 21.4 66 22 7.60 | Ao 7-43 9 S 
69 1331. 23 22.0 70 08 6.74 | A2 6:71 10 
67 1525 2322-5 TF ea Cee | As 8.18 7 

| 

63 1995. 23 22:5 63:48 |. ccs PAO 7.74 3 
637906... 23 22.6 1: a) Cee Ao 8.08 2 
64 1810 23 22.9 | 65 04 | 7.00 | Ko 7.65 5 
69 1332. 23 23.0 | 69 49 | 5.63 | A2 5.98 IO 5 
64 1811 | 23-2320 | DAISO: [6 se oc Ao 8.20 4 

| 
a = | ie “s fee | F = 
73 1035 .| 23 23.7 | 73 34 | 7-17| Fo | 7.45] 9 | _ . 
74 1022 Ew. 74 40 | 6.54 | Ao 6.67 5 S P.D.M.=6.84 
63 2004.......|-23 26.0 63 50 7.26 | As 7.20 a Nas 
63 2006....... 23 26.2 | 63 47 |...... | A3 8.18 2 
i! 23 26.2 GEES. NS sweaie | Ao ee 
a ae 2387-4 | 65 11 | 6.62 | Fo 6.80 5 
oo ee 23 28.2 | 71 27 | 6.64 | A2 | 6.73 13 | S P.D.M.=6.92 
BE MG2S. kas. 23 29.1 nt eee A2 | 8.40 2 
66 1615.......| 23 20.5 67 Gs }...... | A3 | 8.24 5 = 2 
72 1109... a 23 29.8 | 72 22 | 7.24 | A2 | 7-44 II S P.D.M.=7.50 

| | 7 

70 4397... ...<.}.03 go.6 | 7105 | 6.13 | Ko | 7.56] a1 
66 1619.......| 23 30.6 | 66 56 | 7.40 | Ko | 8.18 7 
66 1621 23 31.2 | O6796) Ii :.ceis A2 | 8.30 4 
66 1692....... 23 31.3 | 66 19 | ae hi | Go | 8.34 4 ; 
67 1542 23 32.0| 67 18 | 7.20| Ao | 7.11 9 |S 
er 23 34.4 POSS bovine | F5 8.58 7 
ee <  Snne 22° 33.2 ree Cia err | Fs 8.27 7 
69 1342. 23 33.9 7005 | 8.24 | A3 8.18 7 
61 2490. 23 34.1 61 35 | 6.72 A2 | 6.87 9 S 
AMOI cick 2. 23 34.9 74 44 | yeheticars A2 | 6.26 | 6 
PEIEREO 05 + <0 23 34.9 | 71 24 | olatianis Ao | 7-73 | .10 
73 1047. 23 35-0| 73 27 | 6.08 | G5 | 6.89 | oi. 
64. 2890.....555.. 23 35.2 64 16 | 8.00 Ao 8.09 4: Lo 
66 1030 23 35.8 | 67 00 eaves F8 8.32 2 
64 1838. 2226.5 64 34 | 7.70 | Ko 8.41 3 
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l ; : l | l 
| | | H.R. | HD. | Pig. No. PI.| Remarks 














B.D. No. | R.A. 1900 | Dec. 1900 | Mag. | Sp. | Mag. 

67°1557.......| 23%37™2 | 68°07’ |...... | Ao | 7.50 6 

60 i. 23. 37.9 OI 07 6.54 | K2 Cie 10 

94) TOS9s...<-++ >| BS Sese jee” a ee Bo 7.90 9 

OS i Sees 23 39.1 ae en ees ‘5 8.19 6 

OB 2304... «x. 23 40.3 69 12 7.03 | B8 6.96 9 S 
OF 2655.3 s... 0. 29a 63 45 7.42 | G5 8.32 5 

65 1068.55...) £3 48eo 66 13 5.94 | B3 5.86 8 

O07 2064.......1 22-4206 63 35 7.86 | Bo 7.71 5 
GO T9846 ie | BAHAR e 70 56 7.66 | Ko 8.24 14 

67° £562......2...05) 29-401 67 15 5.02 | Ao | 5-27 9 S P.D.M.=5.26 

| 

65 1946.......| 23 43-3 | 65 43 | 8.50] Ao | 8.38 4 

Of 2923... .....} 23g 61 40 5.61 | Aap | 5.76 6 S 
9% YOOL.. 05.2) 2 aged PR TOR Wee ease F5 8.67 7 

OS 3402.....4...)-93 4S GSR? Boos ves F8 8.37 5 

OO BOGRY s.i6 is 23 45.5 66 21 * 35 |} eo 7.48 9 

63. 2064.......) 49 404 63 26 6.76 | Ao 6.78 4 S 
OF 2668 5666s | 24s 61 19 7.31 | Fo 7.61 6 

74 1047....... 23 47-5| 7459 | 6.55 | K2 | 7.39 5 

60° 2636.......1 23 48.6 60 18 6.98 | Bo 7.30) 6 
60.2037. :..+:s\.-. 1 2araaee 61 03 7.56 | Bo 7.63 6 

G4 TOTS. 6.6. S43 65 13 8.35 | Ao 8.10 7 

00: 1654... 2...) 23 40.4 ap | al Pome AS 8.36 5 
ee. nee) ey oe Oe ae | Sas Ao 8.52 4 

OF. 3562... 12S 407 61 17 7.16 | Bo 7.50 6 

93 1003.:.....3.+3) 2% 50-0 73 51 6.57 | Bo 6.56 8 S 
60) 1360:....... | -33) S29 70 II 8.94 | A 8.94 2 

74 IOSI....<.<.} 2%, SO.4 74 19 7.84 | Ko 8.86 7 

O60. 1370:........| 24: $007 70 O7 8.69 | Ao 8.49 7 
POLES... 6 seb SR ae Ci): ae Seer Bs oe 9 
ey, rn Nee ate ee 61 27 7.46 | Ao 7.42 8 

ae oy eee me ae a SO ass os F5 7.85 9 

06: 1662........ 23 53.0 a? a ere Ao 8.15 8 

OO) BSF 8 5.6 s ot 2 See 70 OI 8.29 | Go 8.33 6 

GS E4TAS 6.4. 23°53.5 OS 47 bicccss Fo 8.04 9 

G6: 2007 2. ix. 23 53.9 OORES tesasa2 F5 8.13 7 

64 1883.......... 23 54.1 G4 FOr Teiscks A3 8.21 5 

9? FO68;........ 23 54.2 74 15 7.92 | A3 7.93 8 S 
Oi V2Ads ss... i. | 2S SEO i a” a eee Ko 8.22 10 

6S 1070. «ss. 23 55.2 65 23 8.40 | F 8.33 5 

OF BEBO. 62. sc. G6 Gea (Gerda lose con A3 7.80 9 
ae 23 55.6 61 37 7.05 | Go 7.22 8 

40) AZAL esccss.<| 2S S062 70 22 7.69 | Fo a.%93 fe) 
60-2656. ...... 23 56.3 60 17 7.30 | Bs 6.91 8 S 
92. PERG ee ce |RSS 73 03 | 6.52 | Ao 6.71 9 | SP.D.M.=6.75 
OE GRAB 6. ss 22 56.5 71 41 7.5% | Ko 8.22 10 
































65 
604 
65 
62 
72 
61 
69 
65 


65 
64 
63 
60 


60° 


62 : 





R.A. 1900 | Dec. 1900 
23556™5 | 60°40’ 
23 56.7 | 065 45 
23 50.7 | 64 54 
23 56.9 | 65 53 
23 56.9 | 62 47 
23 58.2 | 72 37 
23 58.3 | 63 95 
23 59.1 | O61 44° 
23 59.7 | 70 14 
23 59.7 | 65 17 
23 59-8 | 65 58 
23 59.8 | 64 52 
23 59.8 | 64 13 
23 59-9 60 40 











io 


| ER. 





Mag. 
.70 
45 
85 
. 30 


NNN U1 


§2 
. 26 
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HD. Ptg. 
Sp. Mag. 
| 
As 5.75 
Ko 7.84 
F5 7.82 
Bo 7.18 
Ao 8.25 
A2 7.36 
Bi 6.41 
Ao 5.88 
Ao 8.33 
Ao 8.14 
F5 8.41 
Ko 8.07 
F5 8.23 
Bo 5.39 















No. PI. Remarks 























A STUDY OF THE WIDTHS OF THE LINES IN THE 
B BAND, DUE TO ATMOSPHERIC OXYGEN, 
IN THE SOLAR SPECTRUM! 
By R. VAN DER RIET WOOLLEY 
ABSTRACT 


Widths of the lines in the B band in the solar spectrum have been measured. An 
observational test of the relation between line width and number of atoms forming the line 
was made by comparing the widths of the lines at different solar zenith distances. The 
measurements show a definite departure from Unsild’s formula, in which the width is 
proportional to the one-half power of the number of atoms. These observations show 
that the width is approximately proportional to the three-eighths power. 


INTRODUCTION 


At the suggestion of Mr. Babcock the writer has measured the 
relative widths of lines in the B band in the solar spectrum. This 
band is formed by absorption of light by oxygen molecules in the 
earth’s atmosphere. The relative widths of 28 lines in the band can 
be determined with some accuracy. As far as is known, the present 
observations are the first measures of relative widths in a band spec- 
trum. 

It occurred to the writer that the diurnal changes in the widths of _ 
the lines in this band afford an excellent opportunity for making an 
observational test of the relation between the width of an absorption 
line and the number of atoms concerned in its formation. For these 
lines, the number of atoms is proportional to the air path, which can 
be taken to be proportional to the secant of the sun’s zenith distance 
for values of the secant less than 10. When the secant exceeds this 
limit, the air path is uncertain. 

Let r be the ratio of the intensity of the light at some point inside 
an absorption line to the intensity of the continuous background just 
outside the line. The width of the line measured at some definite 
value of the parameter ¢ is related to the number of atoms concerned 
in the formation of the line. In the case of a solar or stellar line the 
“number of atoms”’ referred to is the number above a certain optical 
depth, and in the case of an atmospheric or laboratory absorption 

* Contributions from the Mount Wilson Observatory, Carnegie Institution of Washing- 
ton, No. 420. 
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line it is, of course, the actual number of absorbing atoms. In either 
case the relation between the width of the line and the number of 
atoms depends only on the form of the selective absorption coeffi- 
cient of the line, expressed as a function of the frequency of the light 
absorbed; and this relation holds for both telluric and solar lines. 

Let 1, be the coefficient of line absorption. Any model of the solar 
atmosphere, such as Eddington’s or Milne’s, will give an expression 
for r(v) of the type 

ro=t(%"), 

where & is the actual coefficient of continuous absorption of the at- 
mosphere and a is an abundance factor’—that is, the number of 
atoms in the state which absorbs the line above any particular opti- 


cal depth is proportional to a. 
There will be an inverse relation, 


“r= 9(r(0)) 


Observations at a definite point r(v) =r, give us an observed width 


v,—V», for which 
ton) 
.* 


The number of atoms is therefore inversely proportional to /,,, and 
the relation between the number of atoms and the width v,—», de- 
pends only on the form of /,. The relation is even simpler in the case 
of a Schuster type of scattering in which there is no continuous ab- 


sorption. In this case 
I 
") =" NMI,’ 


where JN is the actual number of atoms and M the mass of each. We 
thus have 


5 ee 
aia (/ r). 


* Cf. Woolley, Monthly Notices of the Royal Astronomical Society, go, 185 n., 1929. 
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In the case of a truly absorptive atmosphere, where none of the light 
is scattered and all the energy is converted into heat, we have 


r(v) =e-NMb,, 


and 
I 


saa 


I 
log. =e 


In every case 
Ne«(i)-*. 


An expression for J, as a function of vy has been given by Unsold.’ 
This is 
ametvef 
3M mic'(v—%)?’ 





where M is the mass of the atom, e and m the charge and mass of the 
electron, and f the “oscillator strength” of the line under considera- 
tion. This formula, of course, breaks down near the central fre- 
quency v=v,. From what has been said above it follows that meas- 
urements of the width of an atmospheric line afford a direct test of 
Unsdld’s formula, which gives (v,—v,)? proportional to the number 
of atoms in the air path, that is, to sec z, where z is the sun’s zenith © 
distance. 

Unsold has tested this formula observationally on some very 
strong lines (H and K, the D lines, etc.), and the agreement be- 
tween observation and theory was considered satisfactory. The pe- 
culiar strength which weaker members of multiplets appear to ex- 
hibit in the solar spectrum? has, however, cast some doubt upon the 
applicability of the formula to weaker lines. 

The Doppler effect modifies the form of /,. For solar lines this 
influence becomes important in the case of lines whose Rowland 
number <2. In the earth’s atmosphere the temperature is very 
much lower, and the Doppler effect is utterly negligible within the 
range of widths covered by the lines here measured. Similarly, these 

' Zeitschrift fiir Physik, 44, 793, 1927. 


2 Minnaert, Zeitschrift fiir Astrophysik, 1, 192, 1930; Woolley, Mt. Wilson Contr., 
No. 413; Astrophysical Journal, 72, 256, 1930. 
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lines are so wide that the finite resolving power of the instrument 
does not affect measurements of their width. 

The possibility remains of a pressure broadening in the earth’s 
atmosphere. This band has been observed in the laboratory with 
an air path of about 10 meters at atmospheric pressure. Under 
these circumstances the lines appear very sharp as compared with 
the same lines in the solar spectrum.’ It is therefore evident that 
in the latter case we are dealing with abundance broadening. 


TABLE I 


OBSERVATIONS OF WIDTHS IN MILLIANGSTROMS FROM 
d 6908 TO A 6920 





| 6908 | AGQCQ | A6gr3 d 6914 AX6o1r4 Ni | 2d 6g18 d 6019 
SPECTRO! |. ee a ot Feed 2 | Seen vl aint 
GRAM | | 508 a, | | | | l | SEC 2 
9/10| 3/4 |9/10| 3/4 | 9/10] 3/4 | 9/10] 3/4 |9/10| 3/4 |9/10] 3/4 |9/10| 3/4 
Pin wee aaters 189} 108) 187| 108) 160} 082) 133} 078) 135) 059) 114 064, 117} 064/1.69 
ere? | 178) 1o1| 187 108} 153) 076} 135| 076} 124| O41) 119 062) 124) 057)1.70 
h.......| 222] 135) 232} 133) 160) 107) 160) 107; 142) 059) 151| 080) 146) 080/2.40 
d. = sail 258| 160) 258) 164 162) 089, 167| OgI| 124)... | 172} 096) 178) 096/4.36 
Js.0caas| SOS) £7Ol-320) 205) 274) 194! ot eed | 142]....| 196} 107} 214] 114/6.13 
| | | | | | | | > 
k.......| 320] 214} 392] 222] 285| 178 .| eo o71| 267| 152) St Fie Bo 
| | > | | 
m......| 358] 232] 427| 214) 267) 178) * | * | 142 080} rarer) et bcc 
eee 285) 196} 338) 204| 232) 160) * | *] 142).... 204] 128} *| * 16.81 
0 270| 178) 276) 174| 196) 128} 204] 137] 142) O71 160]....| 160)....14.39 
p | 268) 151| 270) 160) 171) 124 187 132) 142] O71} 142} 089) 139} 089/3.34 
q .| 204| 130] 214] 133] 147] 107|....]....| 142] O71 r24|....| 233|....|2.37 
| £71} 006) 142] 068] 142} O70] 124|....| 224)...5| T2g}.s..|%.78 
| | | | | 


| | | 


ae es oe | Es fe ee 


* Blended with atmospheric water-vapor lines at low sun. 


OBSERVATIONS 

Twelve good spectrograms were obtained with the 150-foot solar 
tower in the first order of the 75-foot spectrograph. The plates are 
Ilford special rapid panchromatic; the developer, Kodak formula 
D 61. The method of standardization has been described in Con- 
tribution No. 413.” 

All the spectrograms were measured in the region \\ 6908-6920, 
within which occur six lines of the band and a solar nickel line of 
Rowland intensity 4. The widths in milliangstroms of these seven 
lines at r=g/10 and at r=3/4 are shown in Table I, which also gives 
the values of sec z. The reduction of these measures is shown in 

* 1 am indebted to Mr. Babcock for this information from his unpublished material. 


? Woolley, Astrophysical Journal, 72, 256, 1930. 
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Table II. The mean widths are given in the columns headed ‘‘Re- 
duced”’ and ‘‘Unreduced.”’ The unreduced values are the means of 


TABLE II 


REDUCTION OF MEASUREMENTS FROM A 6908 TO A 6920 





























MEAN WIDTH | 
s _____ MEAN oF REDUCED 
SpECTRO- Sinaia ee AND UNREDUCED | tog SEC# | Loc (MEAN 

GRAM . i | SEC af WIDTH)? 

Reduced |Unreduced | Reduced |Unreduced r=9/10 | r=3/4 | 
Hore eee 100 | 100 100 | 100 100 | 100 | 0.000] 0.000 
y eee 108 100 104 | 96 104 | 100 | 900 O16 
(eee 114 120 121 | 127 117 | 124 | .158 .158 
“epee | 146 134 149 | 137 140 | 143 | .423 . 298 
Oe | 154 162 160 | 169 158 164 | 567 417 
' eee 165 195 184 | 218 180 201 . 769 .558 
184 194 203 213 189 | 208 | .748 594 
esc aio) 158 164 184 | 194 161 | 189 | .602 .486 
crane] 132 141 153 101 S37 | 157 | -413 - 334 
: Sear 121 127 I37 | 144 124 140 . 299 . 242 
“eae | 102 108 118 | 124 106 | «x2r | «170 .106 
Pisccseet Se | 99 97 | 89 103 | 93 | 0.017 |—0.016 





log (width)? 











log sec 3 
Ftc. 1.—Log (mean width)? plotted against log sec s. The unbroken line represents 
Unséld’s formula. 


the ratios of the width of each of the six lines of the band to the 
width of the corresponding line in spectrum f. A certain amount of 
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systematic error can be eliminated by taking into account variations 
in the width of the nickel line. If we suppose that all the change in 
the observed width of this line is due to an error in fixing the position 


TABLE III 


OBSERVATIONS OF WIDTHS IN MILLIANGSTROMS FROM 
d 6872 TO A 6920 





























r | k | j | h 
r ) | —_ —| saat tia = 

g/to | 3/4 | 9/t0 | 3/4 | 9/10 | 3/4 | 9/10 | 3/4 
6872.26........ 178 125 | yee Peer es [are 205 | 147 
oN 222 Oe errr shee Bee 250 | 169 
OB 74508... 5.51! 298 £IS-. bis ul  ecioas te at |. 222 | 151 
Te i 214 Os eee eee | 240 | 164 
GarsO0) was sss] 00 PN Pein Fi ct + Ao eos 240 160 
OBP0- F385. a), BQ2 126 | Sak rs ted alinics aot A ee One 232 | 157 
ek eee 172 109 a sfeetst Coren eer i he |) (284 £27 
6879.05...:...... 181 ae ere eee | 189 | 222 153 
6879.94...-.---| 109 o75:. | 296 | 178 222 | 139 | I4I o&9g 
OGG? ees... 178 112 | 430° | «232 267 | 187 | 232 | 128 
6885.77........| 196 “<5 a a | 250 320 | 199 | 222 142 
OTS ac ceca sf 252 139 | 463 | 317 445 | 207 | 262 164 
pnee.00.......:.| 20% 132 | fT | 302 356 | 232 | 267 162 
SEO sOFs...c, af) 2 146 | 500 356 428 | 292 | 204 178 
6802-488. ......'..] 1222 7) an T Jk g02 | 392 250 | 276 173 
ee 151 | 535 | 342 | 428 | 285 | 204 189 
6806005. ......+.| 226 137 T | 302 350 | 232 207 178 
6806.08 ........ <>] 232 142 | 525 | 338 428 | 280 285 183 
OO00:07> =. --5..1 1205 128 410° | 290 a02 | 254 } 2§0 | Fao 
6900.88........| 222 137 | 481 | 312 392 | 250 285 169 
GOOKGTS 5.45 192 x2 |- 394 | 249 285 | 196 221 132 
6905.04........] 205 115 | tT | 303 356 | 240 | 205 137 
Go08.¢5........] 169 100 | 320 | 214 265 | 278 | 222 | 435 
ee ee ee Ue 8 105 | 392 | 222 320 | 205 | 2392 4 $33 
OST SS . 2.5.02)  TEe-]) COG | aes 1 56 214 f+ 125 160 | 107 
Gura.e0........} 298 ee; tf | 4 rt 2s 2 ) ae 107 
CMBR MOR. o 3.0, 2 opti WE elas Sah Oe | 151 196 rO7 | «Sr o8o0 
G0I0.02. 6 ...25; | 125 |.. cal ys, aa 214 | 114 | 146 o80 








* At low sun the lines in the R branch blend together and are not measurable. 
+ Blended with atmospheric water vapor at low sun. 


of the ordinate r=9/10 on the microphotometer tracing, the corre- 
sponding systematic error can be eliminated by multiplying the un- 
reduced mean by the ratio of the observed width of the nickel line in 
spectrum f to its observed width in the spectrum under considera- 
tion. The results of this correction are the “reduced” means. Since 
only about one-half of the error in observing the width of the nickel 
line is systematic, I have used the means of the reduced and unre- 
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duced values. The values of log (mean width)? are plotted against 
log sec z as small circles in Figure 1. 

Four spectrograms, r, k, 7, , were then selected on account of the 
fact that the photographic densities of their continuous backgrounds 
are approximately equal, a circumstance which tends to eliminate 


TABLE IV 
REDUCTION OF MEASUREMENTS FROM A 6886 TO XA 6920 


(Width of lines in spectrogram r= 100) 


























| k | j h 
X —_ = 
| 9/10 | 3/4 9/10 | 3/4 9/10 | 3/4 
6885.77. 184 212 | 164 | 170 114 | 122 
6886.75... 200 vo a Sed ears 192 113 118 
6888.96. . : 204 230 177 176 133 123 
6889.01. . Soe 215 244 185 Std ena ete 127 122 
O562.90...... ne 1g2 215 176 | 177 119 118 
6893 .32.... a] 226 225 182 188 125 12 
6896.05.... 182 220 158 169 118 130 
6896.08. 237 237 185 196 123 129 
6899.97. . 200 215 148 | 169 122 116 
6900.88... .. ee 216 227 176 182 128 12 
6904.13.. 194 | 222 1448 | 174 114 118 
6905.04. scae css) Sonoma 201 174 | 208 100 118 
6908.55. . S28 189 214 168 178 ka Sr 
6909.45... ae 230 212 188 | 195 a Se See eee ae 
GO54. 25... Rater 200 270°. | 150 | 189 SES hes wee ees 
6914.10. Bien. tc. . eo as | Blend | Blend an eee 
6918.14... | 214 eS es ok a a Sheree en eee es 
6919.02... & 2h See. ae eee TO or oe 
Mean... | 210 | 223. | 163 | 182 120 124 
| 216 | 173 12 
log (width)?.... 0.668 0.470 0.172 
log sec 3.... | 0.768 | 0.566 0.158 
u 





systematic errors in comparing widths derived from different spec- 
trograms. Measures of these spectrograms from \ 6872 to d 6920 
are shown in Table III. The widths of the lines for the different 
values of sec z are given in Table IV, expressed in terms of the width 
of the same line in spectrum r taken as 100. No correction was made 
for differences in the width of the nickel line. The values of the 
log (mean width)? are plotted against log sec z in Figure 1 (large 
circles). The agreement between the two sets of reductions is highly 
satisfactory. 

These measurements show that the widths of the lines are ap- 
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proximately proportional to the three-eighths power of the number 
of atoms in the air path. The deviation from the line given by 
Unsdld’s theory is small but perfectly definite. A larger deviation in 


TABLE V 


RELATIVE WipTHS OF LINES IN THE B BAND AT CONSTANT 3 


















































Bie k A j be h ar MEANS 

_ QUANTUM | " ee See ok ee 2 
CLASSIFICATION | | | | | Piss Can 
lo/t0| 3 /4| 9/10 | 3/4 o/1o | 3/4 }9/10) 3/4 |9/to} 3/4) A | a 

Bee an ei SH, | 6872.26 76| 82| Blend! Blend) Blend) Blend} 70) 78| 73] 80] 76| 3 
8......| 6873.81 85, Blend} Blend| Blend) Blend) 76; 80} 80) 82| 81) 3 

6... «.. [687560 | 84) Blend) Blend| Blend) Blend! 82 85| 83] 85] 84) 1 
ooo | 6877.65 74) 72| Blend} Blend} Blend) Blend) 73) 73! 73| 73| 73| 3 
i503 | 6879.94 | 46) 48 52 52 52 49 | 48) 47| 49) 490) 49) 2 

R, 8......| 6872.86 ‘a 04) Blend) Blend| Blend) Blend) 91) 9go| oa 92] 93] 2 
6. .| 6874.66 91| ot} Blend) Blend} Blend) Blend} 82) 87} 87| 89} 88) 3 

Biv 6876.73 | 82) 83| Blend} Blend| Blend} Blend) 79| 83 81 83] 82] 1 

2... 6879.05 77| 74| Blend) Blend| 69 67 76| 81 74) 74| 74| 3 
ee 6883.84 4 ra 62 68 63 66 19 68) 70 66] " 5 

| | 
oe eee 6885.77 83) 78; * 73 75 70 | 76) 76 a v4 76| 3 
4......| 6888.96 86) 87) * | 89 83 82 | g1| 86] 87} 86] 87| 2 
6......| 6892.38 | 95] 93} * 89 92 88 | 94! 92) 94! o1| 93| 2 
8......| 6896.05 96) QI) . 89 83 82 QI} 94) 9o| 89) go) 4 
10......| 6899.97 87| 85} 77 81 71 75 85} 79| 80) 80) el 4 
12......| 6904.13 | 82/ 74) 70 73 67 69 | 75| 7°} 74) 71) 73) 3 
Ras. | 6908.55 | 72] 66} 60 63 67 63 76) 72\ 69} 66) 68) 4 
16......| 6913.21 | 6r|...} * | 52 | so | 44 | 55] 57] 55] stl 53] 4 
18.. | 6918.14 | 53|...| 50 44 46 38 | 52/ 43] se} 41 “ 4 
| | 

Bs a. | 6886.75 | 98) 92| 87 93 104 94 | 89) 87) 94! al 93| 4 
4.. | 6889.91 | 98 97| 93 102 100 103/100) 94) 99) 99} 990} 3 
6......| 6893.32 |100/100| 100 100 100 100 |100| 100] 100 100/100}... 
a | 6896.98 | 98| 94) 98 99 100 97 | 97| 97| 98 97| 98) 1 
ae | 6900 . 88 95| QI} gO | 9g2 92 | 87 | 97| 90) 94) go) 92! 2 
12......| 6905.04 | 87| 77, * | 89 83 | 84 Jee efes | 85| 83) 84] 3 
14......| 6909.45 73; 96) 73 | 65 | 73 | 73 | 79) 71) 75) 70} 73) 2 
ee RE ” es an in ee ee eae 
18......| 6919.02 | 53}... * | 44 | 50 | 40 | 50} 43) 51| 44) 48) 4 
woot ene ee nt eee Fa sltos EERE Caen Ae we ae oe oe 


* Blended with weak atmospheric ¥ water-vapor lines. 


the same direction would account for the observed anomalies of the 
widths of lines in multiplets; as these are, however, considerably 
narrower than the oxygen lines here measured, a deviation from 
Unsdéld’s formula which increases with decreasing line width would 
account for all the observational facts. 
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The relative widths of the lines at any instant are of course inde- 
pendent of z. The widths of the lines, relative to that of the line 
d 6893 = 100 taken from four spectrograms, are shown in Table V, 
which is derived from Table III. The classification is that of Bab- 
cock and Dieke. The mean relative width and the probable error of 
this mean are shown in the last two columns. The mean probable 
error is about 3 per cent of the width of \ 6893. 
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Fic. 2.—Relative widths of the lines in the B band plotted against quantum number. 
Dots, longer wave-length series P:(j) and Ri(j). Crosses, shorter wave-length series 
P,(j) and R,(7). 


These values are plotted in Figure 2. Unfortunately, as we go 
toward the violet in the R branch, the lines run together and begin 
to blend, even with a high sun, at the point where the observations 
stop, so that we are not able to observe the maximum, which stands 
out very clearly in the P branch. 


My best thanks are due to Miss Ware for preparing the micro- 
photometer tracings. I am indebted to the Commonwealth Fund 
for the opportunity to work at Mount Wilson. 

CARNEGIE INSTITUTION OF WASHINGTON 


Mount WILSON OBSERVATORY 
December 1930 











NOTE ON THE INTERPRETATION OF SPECTRO- 
PHOTOMETRIC OBSERVATIONS OF WEAK 
FRAUNHOFER LINES' 

By R. VAN DER RIET WOOLLEY 


ABSTRACT 

The /egitimacy of inferring a number of atoms from observations of line width or of 
equivalent breadth of a weak Fraunhofer line is discussed with reference to a discord- 
ance between some recent observations and the Adams-Russell calibration of Rowland’s 
scale intensities of solar lines. The effect of finite resolving power on the observations is 
considered, and some calculations of Doppler widening of lines are given. Finally, the 
theoretical possibilities of a modification of the Adams-Russell calibration, and of a 
breakdown of Unsild’s method when applied to weak lines, are discussed. 

INTRODUCTION 

The object of this note is to discuss whether the Adams-Ruscell 
calibration of Rowland’s scale is affected by recent spectropho- 
tometric observations of Fraunhofer lines which indicate anomalous 
behavior of the weaker lines in some multiplets. 

The Adams-Russell calibration? of the Rowland scale depends on 
the assumption that the numbers of atoms performing the transi- 
tions connected with the formation of a multiplet of absorption lines 
are proportional to the numbers of atoms performing the same tran- 
sitions when the atom concerned is in thermodynamic equilibrium 
with radiation. The calibration is independent of any measurements 
of line width except in so far as these measurements can be interpret- 
ed as providing definite information about the relative numbers of 
atoms performing the transitions. 

A method of inferring numbers of atoms from measurements of 
line width has been developed, principally by A. Unséld.s The appli- 
cation of this method to some recent observations of the equivalent 
breadth‘ of certain Fraunhofer lines by M. Minnaert and his col- 

* Contributions from the Mount Wilson Observatory, Carnegie Institution of Washing- 
ton, No. 421. 

2 Mt. Wilson Contr., No. 358; Astrophysical Journal, 68, 1, 1928. 

3 Zeitschrift fiir Physik, 44, 795, 1927; 46, 765, 1927; Stewart, Astrophysical Journal, 
59, 30, 1924. 

4 The equivalent breadth of a line is the total amount of light removed from the 
continuous spectrum by the line. A line has an equivalent breadth of 1 A if it removes 
an amount of light equal to that contained in 1 A of the continuous spectrum in the 
neighborhood of the line. 
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laborators' and to measures of line widths by the present writer? 
gave the following result: In both cases the ratio of the number of 
atoms forming the weaker numbers of multiplets to the number 
forming stronger members is larger than the ratio given by the quan- 
tum theory. Ratios derived from the quantum theory, however, 
have in the main received confirmation from laboratory measure- 
ments and are the basis of the Adams-Russell calibration’ of Row- 
land’s scale. 

Further, a direct comparison of the Adams-Russell calibration 
with a calibration of Rowland’s scale based on numbers of atoms 
deduced from observations of equivalent breadth and width shows a 
similar discordance. If we can set aside the two possibilities (1) that 
the observations are vitiated by the finite resolving power of the 
instruments used, and (2) that the discordance is caused by Doppler 
broadening of the weaker lines, we are faced with the following al- 
ternatives: (3) that the actual relative numbers of atoms in the 
solar photosphere performing the transitions in multiplets are not 
equal to the numbers given by the quantum theory and a straight- 
forward application of conditions approximating to thermodynamic 
equilibrium (in this case the Adams-Russell calibration is incorrect) ; 
or (4) that the method developed by Unsdld is not valid for weak 
lines. In this case abnormal widths cannot be interpreted as due to’ 
abnormal numbers of atoms, and the Adams-Russell calibration of 
Rowland’s scale is unaffected by the observations. 

We examine these possibilities in detail. 


I. FINITE RESOLVING POWER 


Observations of equivalent breadth should be independent of 
resolving power. The best check of the effect of finite resolving power 
on measurements of width seems to be the observational method of 
determining the width of a line in different orders of a grating. In 
the writer’s observations this was done for lines of Rowland num- 


t Zeitschrift fiir Physik, 53, 248, 1929; Zeitschrift fiir Astrophysik, 1, 192, 1930. 

2 Mt. Wilson Contr., No. 413; Astrophysical Journal, 72, 256, 1930. 

3 It should be mentioned that laboratory measures of multiplet intensities sometimes 
show serious departures from theoretical relations. The 77 multiplet in which the pres- 
ent writer found a discordance between solar and theoretical relative intensity is normal 
and shows no disagreement between laboratory measurements and theory. 
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bers 4 and 3. No discordance appeared between measures of various 
widths, down to 60 milliangstroms, in the third and second orders of 
the grating. 

It does not seem likely that there are large instrumental errors in 
determinations in the case of lines whose Rowland number is 2 or 
greater. The agreement between the two deductions made from 
measurements of line width and of equivalent breadth confirms this 
view. It is, however, desirable to push instrumental checks still fur- 
ther. 

2. DOPPLER EFFECT 


In a previous paper’ the writer has given an expression for the 
modification of the selective absorption coefficient produced by 
Doppler effect in an assembly of atoms whose velocities have a Max- 
wellian distribution in velocity corresponding to a temperature 7. 

Let s, be the coefficient of line absorption; in other words, if a 
monochromatic beam of frequency v traverses unit length in the 
atmosphere, a fraction ps, of the energy is scattered by the atoms 
concerned in the formation of the line, where p is the inass per unit 
volume of the atoms which are in a state suitable for the absorption 
of this line. 

We take the form given by H. Lorentz: 


epee. We 
t+ @(v—%)? ’ 


where s,(=s,,) and a are constants for any particular absorption 
line. 
If f is the oscillator strength of the line, we have 


So 2ret 
a 3Mm’c' 


vot 
So € f 
a Mmc’’ 
whence s, and a can be calculated. 


* Monthly Notices of the Royal Astronomical Society, 90, 170, 1929. 
2 Proceedings of the Amsterdam Academy, 18, 134, 1916. 








INTERPRETATION OF WEAK FRAUNHOFER LiNES 197 


For the scattering coefficient s? modified by the Doppler effect we 
find, after some reduction from a formula given in loc. cit., 


S d Soc (aM \} 
4 ( xe—"dx+ ( ) e~@ 


, 
33 =——— |, 
" @(v—%)? VT J, av,\ 2RT 


where RX is Boltzmann’s constant, M the mass of the atom concerned, 


a=(">”) Nazi 


and 


Table I gives values of s/s, calculated for T=6000° K, \,= 
4500 A, and M=soH, where H is the mass of the hydrogen atom. 
With this value of M the calculations can be applied to iron and ti- 


TABLE I 


Doppr_eR MOpIFICATION OF THE SCATTERING COEFFICIENT 











Rea | 
A—A, in mailllagntrenel 45 | 
Po | RSE Ae aCe | 








tanium lines in the sun. This table shows that the Doppler effect 
begins seriously to modify the widths of lines when A\—A, becomes 
less than 70 milliangstroms, that is, in the wings of a line whose 
Rowland number is 2 or less. 

It is of interest to construct theoretical contours of weak lines. 
This may be done on the basis of Eddington’s model, with the equa- 
tion P 

_ ae 
arses re 
where r(v) =the ratio of the intensity at a point inside the line to 
the intensity of the continuous background just outside the line. 


Further, 
g=3(1+n)(t+en) , 


where € is the fraction of the absorbed energy which is converted into 
heat by superelastic collisions, and 


_ as, 
aoa k ? 
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in which & is the coefficient of continuous absorption and « the ratio 
of the mass per unit volume of the atoms in the state by which the 
line is absorbed to the density of the atmosphere. The values of s’ are 
given in Table II. Taking = 1/100, we compute the following con- 
tours for various values of k/af. Values of r, calculated for different 
values of X\—X,, are given in Table III. 


TABLE II 


VALUES OF THE MODIFIED SCATTERING COEFFICIENT 5}, 
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The contours are shown in Figure 1. Table IV gives the widths of 
the lines, that is, the values of \—A, for which r= 9/10 and the equiv- 
alent breadths of the lines measured from the contours with a planim- 
eter. The values of log N, in this case the logarithm of af/k, and 


TABLE III 


CoNnTOURS OF LINES MODIFIED BY DopPLER EFFECT 
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the values of log J, and log J,, which are twice the logarithms of the 
widths and breadths, respectively, are also given. 

These calculations show that the thermal Doppler effect seriously 
affects the deductions to be made from measurements of lines whose 
Rowland number is less than 2. Narrow lines are widened relative to 


stronger lines, an effect similar to the observational result that is the 


main subject of the present discussion. 
It becomes pertinent to ask whether, although the thermal Dop- 
pler effect does not affect lines of Rowland number 2-3 or greater, 
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there may not be an increased Doppler effect due to turbulent mo- 
tion in the photosphere. Table IV answers this question in the nega- 
tive. If there were such a turbulent Doppler effect, the lines would 
decrease in width with decreasing Rowland number even more 





} 
| ia 
| | | | 


i ANGSTROM 





| 
| as 
| 





Fic. 1.—Calculated contours of weak lines, showing Doppler modification 


slowly than they are observed to do, and there would be a discord- 
ance between the values of log J, determined from relative widths 
and those of log J, determined from equivalent breadth. As it is, 


TABLE IV 


WIDTHS AND EQUIVALENT BREADTHS OF LINES MODIFIED 
BY DOPPLER EFFECT 





k/af 108 10? Io” | Io" 

















A—A, (at r=9/10) in milliangstroms......... 60 | 50 38 | 28 
Equivalent breadth in angstroms........... | 0.088 | 0.068 | 0.044] 0.017 
Is Soci yarn ee ie othe, ates hae o |-1 |—2 —3 

HO FLOR CWIGEE) ocr cic AS, Cesen soc wee | ° —o.16 |-9.40 —o.66 
log Ja=log (equiv. breadth)?................ | ° —0.22 |—0.60 - 1.43 


there is general agreement between the two methods for lines of 
Rowland number greater than 1. 

Apparently, therefore, neither finite resolving power nor the Dop- 
pler effect can seriously affect deductions from measurements of 
lines whose Rowland number is greater than 2. Nevertheless there is 
a sufficient corpus of observations of multiplet and other lines strong- 
er than this limit definitely to establish the existence of the effect 
under discussion. 
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3. POSSIBILITY OF FAILURE OF ADAMS-RUSSELL 
CALIBRATION 

We should accept the failure of the Adams-Russell calibration 
only if driven to it by conclusive evidence that none of the other 
causes is responsible for the observed discordance. On theoretical 
grounds, however, the possibility of a failure is not wholly excluded. 
In Eddington’s classical paper’ on the formation of absorption lines, 
two objections are raised to the assumptions underlying Unsdéld’s 
method, one of which, if substantiated, would also affect the basis of 
the calibration. This objection is Unséld’s neglect of the possibility 
of interlocking between different lines in a multiplet. Consider a 
weak line and a strong line in a multiplet which have the same upper 
state. When the atom absorbs a quantum of energy in either of these 
lines the electron moves into this upper state, from which it can 
move into either of the two lower states. There is a definite prob- 
ability that it will choose to emit the stronger line, and this prob- 
ability is equal to the ratio of the number of upward transitions con- 
nected with absorption of the stronger line to the number of upward 
transitions connected with absorption of the weaker line when the 
atom is exposed to a uniform continuous radiation. But if the atom 
is on top of the photosphere it is exposed to radiation which is de- 
ficient in light of the wave-lengths of these two lines, and since the 
stronger line is the blacker absorption line, it receives proportionate- 
ly less of the radiation of this frequency, and the ratio of the num- 
bers of upward transitions is disturbed in such a way that these 
transitions are relatively less frequent in the stronger line. The 
downward transitions take place in the same ratio as before, this 
ratio being an atomic constant. There is thus a transfer of radiation 
from the weaker absorption line to the stronger, and the interlocking 
effect tends to equalize all the lines corresponding to the same upper 
state of the atom. This strengthening of the weaker lines is brought 
about by an alteration of the relative numbers of atoms performing 
the transitions concerned, and if interlocking is the cause of the ob- 
served discordance, we must accept some modification of the Adams- 
Russell calibration. 


* Monthly Notices of the Royal Astronomical Society, 89, 621, 19209. 
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The writer has performed some calculations relative to a simple 
case of interlocking.’ If these are correct and if they can be general- 
ized in such a way as to apply to complicated multiplet systems, 
interlocking plays an unimportant part in the formation of absorp- 
tion lines, as the process is practically restricted to a very thin layer 
of the photosphere and has a very small effect on the width of a line. 


4. POSSIBILITY OF FAILURE OF UNSOLD’S METHOD 


In the same paper Eddington? points out that Unsdld’s method 
assumes a certain mechanism as a means of accounting for the be- 
havior of an atom performing selective absorption and re-emission, 
namely, that when an atom absorbs a quantum in the wings of a line, 
that is, a quantum of a frequency not exactly equal to the central fre- 
quency, it re-emits a quantum of exactly the same frequency as the 
frequency of absorption. If this postulate which Unséld has adopted 
is incorrect, there is a possibility of failure in Uns6éld’s method. 

Let us suppose that when an atom has absorbed a quantum of 
frequency v, it does not necessarily re-emit a quantum of exactly the 
same frequency, but that there is a probability ~,.dv of re-emission 
with a frequency in the range v, to v.+dv. The mechanism cannot 
disturb the detailed balancing of the thermodynamic equilibrium be- 
tween the atom and radiation; therefore, if N,dv is the number of 
quanta absorbed from uniform radiation per second by the atom in 
the range v, to v,+dv, and N,dr is the corresponding number in the 
range v, to v.+dv, we must have N,p,.=N.p.. Let us suppose that 
|¥,—Vo| > |v, —vo|, where v, is the central frequency of the line. Then 
an atom near the top of the photosphere is exposed to radiation 
which is more deficient in », radiation than in yp, radiation, and if 
Ni, N; refer to the numbers of quanta absorbed per second in the 
two frequencies by such an atom, 


Nipa> Ni P12 ; 


and there is a transfer of radiation from the wings to the center of 
the line and a tendency to broaden the absorption line. 
Now if we suppose that the transfer is practically limited to a 


' Tbid., 90, 779, 1930. 2 Loc. cit. 
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definite range Av, such as would be the case if, for example, p,, were 


proportional to 
{| _ (v—"\? | 
sail Av ie 


the effect on the width of the line would be considerable provided 
this width were comparable to Av. The broadening due to this atomic 
redistribution in frequency decreases with increasing abundance- 
broadening of the line. The effect is somewhat similar to the ap- 
parent broadening of a line by an instrument of low resolving power, 
with the important difference, however, that the light transferred 
into the central frequency at points below the top of the photosphere 
will be scattered again, and the total intensity of the line as well as 
the width will be increased by the redistribution in frequency. 

We have here a possible mechanism which broadens weak lines rel- 
ative to stronger ones and invalidates Unsdéld’s rule for determining 
the number of atoms that perform the transitions in the formation 
of a weak line from measurements of its width or equivalent breadth. 

Some observations conducted by the present writer’ on the diurnal 
variations in the widths of telluric lines, whose mean Rowland num- 
bers range from 15 to 10, indicate a definite departure from Unsdld’s 
rule, according to which the width of a line is proportional to the 
square root of the number of atoms concerned in its formation. This 
departure is in the same direction as the observed discordance be- 
tween the observations mentioned previously and the Adams-Rus- 
sell calibration of Rowland’s scale, although not of sufficient mag- 
nitude to account for all of it. The original observations of Unsold,’ 
which were made on very wide lines, indicated no departure from 
normal multiplet intensity as tested by his rule. Observations by 
O. Struve and C. T. Elvey on a wide triplet of Si 111 in stellar spectra 
indicate no abnormality. Minnaert’s observations show a smaller 
discordance with the Adams-Russell calibration in the range of Row- 
land numbers 30-10 than in the range 10~1, while that in which the 
writer found discordance was 4-1. 


1 Mt. Wilson Contr., No. 420; Astrophysical Journal, 73, 185, 1931. 


2 Loc. cit. 3 Astrophysical Journal, 72, 267, 1930. 
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If NV is the number of atoms deduced for a line from the Adams- 
Russell calibration or, in the case of a multiplet line, the number 
given by the quantum theory, and if J is the number of atoms de- 
duced from applying Unsdld’s rule to an observation of the width or 
the equivalent breadth, then A log //A log N is a measure of the 
discordance. Table V shows the observed values of this quantity. 
The value given by the writer’s observations’ on telluric lines of 
Rowland numbers 10-15 is 0.75. For this case N is the number of 
atoms in the air path. The observations, if we disregard Minnaert’s 
determination of the equivalent breadths of lines of negative Row- 


TABLE V 


DISCORDANCES BETWEEN MEASURED AND THEORETICAL 
NUMBER OF ATOMS 











Authority Rowland No. | A log J 
| A log N 
Struve and Elvey..... | 20 and greater | 1.00 
Minnaert: 4.6 6665.-. | 15-30 ba 
Minnaert......... 20-30 1.0 
Minnaert..... yo I- 6 0.62 
Mg vs or snens I- 4 | 0.50 
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value 1.0 is found by direct comparison of two of these lines with quan- 
land number, which depend on a very small number of lines meas- 
ured, suggest a progressive deviation from Unsdld’s formula that be- 
comes greater as we pass from wider to narrower lines, whether 
owing to some mechanism, such as redistribution in frequency as sug- 
gested by Eddington and quoted above, or to some other cause.” If 
this is the case, the Adams-Russell calibration of the Rowland scale 
is not affected by the observations. At present it seems more reason- 
able to interpret the observations quoted above as an indication of a 
failure of Unsdld’s method when applied to weak lines, rather than 
as a proof of anomalous behavior among multiplet transitions such 


t Mt. Wilson Contr., No. 420; Astrophysical Journal, 73, 185, 1931. 

2 It is somewhat doubtful whether the mechanism of redistribution can account for 
the behavior of telluric lines. Most of the absorption is performed at pressures so great 
that collisions are very frequent, and there may be no subsequent re-emission of the 
light selectively absorbed. 
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as would invalidate the Adams-Russell calibration of the Rowland 
scale. The point is of considerable importance, and further work is 
necessary before a pronouncement can be made definitely in favor of 


either alternative. 


The writer is indebted to Professor H. N. Russell for valuable 
criticism of his work on the measurement and interpretation of line 
widths. 
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